








. WJ - . * J 
nee ee 





























ae e en AE As AEH aint K ee 
oF UBLISHING ()FFICE No. 42 PINE STREET=9 
WY 


DEVOTED T0 THE (NTERESTS OF ILLUMINATION, HEATING, MECHANICAL, CHEMICAL AND GENERAL SCIENCE. 








VOLUME LXXXIII. No. es 
Whole No. 1.578. 


NEW YORK, MONDAY, SEPTEMBER 4, 1905. 


is PER ANNUM”, 
IN ADVANCE. 








A. M. CALLENDER & CO., Proprietors. ©. E. SANDERSON, Manager. 
THOMAS J. CUNNINGHAM and ELBERT P. CALLENDER. Editors. 








Published on each Monday of the year, at No. 42 Pine Street, New York. 
Collections are invariably made directly from this office for subscriptions 
advertisements, etc. We have agents to solicit thesame, but theyare not 
authorized to receipt for money. 
The Public Lighting Tables of the American Meter Company will be 
found in the page advertisement of that Company. 











CONTENTS. 
An Asterisk (*) denotes an illustrated article. 


Orric1at Notices— 
The Milwaukee Meeting of the American Gas Light Association... 361 
Respecting the Official Work of the American Gas Light Associa- 


CHOM..0000-coevcccevcorcccescoccee soccesconene cocesesoocasestcecere sosccecoeses sosees 361 

Wrinkle Department, Western Gas Association .............ssseecessees 361 
NoTICEs — 

Wrinkle Depieteiai, Ohio Gas Light Association........ ...-. Sepsis 362 


Thirteenth Annual Meeting of the Michigan Gas Association...... 362 
EpIroRIaLs— 
INTL ns sis si Saatinnactichsuncuwunws tneedeedeiaNdsesecoubneasenmnding 362 
Opinion of Judge Baker Regarding City Ownership. 
Thirteenth Annual Meeting, Pacific Coast Gas Association—Con- 
ee NS I Boss csenctndcccsccccecstsesansbsonasennoneadoverssssnesos 362 


First Day, Afternoon Session—*The Compression and Transmission of 
Illuminating Gas, by Mr. E. A. Rix, Concluded—Discussion. 


The Optical and Hygienic Value of Various [lluminants... .. 371 
The Great Photometrical Question: Fixed Light vs. Fixed ‘Rens 

RERcoeEy Ss We UM, T, WHGUIER, cccccsccces cnscvsses: conteccoseccnscnstovess 371 

[reMs OF [INTEREST FROM VARIOUS LOCALITIES .............ssseseeeeeee ons sveeee 372 


Contract for the Gas Machinery Company—Sale of the Rutland, Vt,, 

Plant—Gas Franchise for Sullivan, Ind.—Leechburg, Pa., Chan, from 
— ty to Gas Lighting—Sale of the Holland [ lich.) Gas mpany 
—Natural Gas Franchise for Cumberland, Md,—Picnic of the Grand 
te )Gas Light Company—Death of Mr. M. Dwight Munger 

(Venezuela) Gas and Electric Light Company Decla: 

Bankrupt—Citizens Water and Light Company Organized at Portland, 
Me.—University of Wisconsin Starts a Course in Gas Engineerin —Cor- 
rection—Leakage of the Marinette (Wis ) Compavy’s New Holder 
Tank — Marlboro-Hudson ( Mass.) Gas Light Nace god a -The Winona 
(Minn.) Gas Company Transfers its Plant—Sale of the . Gas Light 
and Electric Company, of Urbana, Ills. ee . J., to have 
Gas—Sale of the Bristol (Tenn.) Gas and Eloctric os Company 


Capt. T. D. Miller and the Mosquito— Consolidation at Toledo, O.—And 
Other Items. 
The Market for Gas Securities... coccesces ebebbedeopesbecessosopenbnocsa “OOS 








[OFFICIAL NOTICE. } 


The Milwaukee Meeting of the American Gas Light 
Association. 
ssbisslitiathibicaiass 
AMERICAN Gas LIGHT ASSOCIATION, 
PRESIDENT’S OFFICE, 716 Locust ST., 
Sr. Louis, Mo., Aug. 14, 1905. 

The list of papers which are being prepared for presentation to the 
meeting of the American Gas Light Association, in Milwaukee, in 
October, is as follows: 

**Condensation,” by Mr. James 8. McIlhenny, Washington, D. C. 

‘Taxation of Gas Companies,” by Mr. Geo. Mclean, Dubuque, Ia. 

‘* High Pressure Distribution to Date,” by Mr. H. L. Rice, Aurora, Ills. 

** Methods of Charging for Gas,” by Mr. A. E. Forstall, New York. 





ENTERED AT THE POST OFFICE AT NEW YORK, N. ¥Y., 
AS SECOND-CLASS MATTER. 





‘*Improvements to Date, Consumers’ Meters,” =e Mr. Charles H. 
Dickey, Baltimore, Md. 

** Municipal Ownership,” by Mr. B. F. Lyons, St Louis, Mo. 

The meeting on Thursday morning is expected to be opened by a lec- 
ture on the ‘Relativity of Economic Institutions,” by Prof. Bb. H. 
Meyer, of Wisconsin University. Prof. Meyer writes upon his subject 
as follows: 

** Under this subject I should expect to discuss the functions of the 
State and their limitation with reference to the nature of government, 
touching upon the position of the individual in the State, and observing 


national difference and similarities. In connection with the position of’ 


the individual], something may be said with reference to competition 
and its limitations. Restrictive legislation affecting insurance, stock 
and produce exchanges, speculation, etc., in the different countries may 
be briefly outlined as illustrative of ‘relativity’ in their workings. 
Finally, the question of public ownership may be discussed in the light 
of the previously mentioned propositions.” 

It is expected that Prof. Meyer’s lecture will be a great feature of this 
meeting, and as it is to be followed by a paper upon ‘* Municipal Owner- 
ship,” by Mr. Lyons, it is to be hoped that the whole subject will make 
a very attractive meeting. E. G. CowbEry, President. 








[OFFICIAL NOTICE. } 


Respecting the Official Work of the American Gas 
Light Association. 


i ane 
AMERICAN Gas LIGHT ASSOCIATION, 
SECRETARY’S OFFICE, 

530 Broadway, N. Y., Dec. 13, 1904. 


To the Members American Gas Light Association: As there seems to 
be some misunderstanding respecting the standing of the official 
management of the Association, members will please note that the un- 
dersigned is the Secretary of the Association, and that Mr. A. E. For- 
stall is carrying forward the work of the Practical Class. All cor- 
respondence in connection with-the Practical Class should therefore be 
addressed to Mr. A. E. Forstall, 58 William street, and all other matter 
pertaining to the Association to Mr. GzorGE G. RAMSDELL, Secretary, 
at the above address. 








[OFFICIAL NOTICE. | 


Wrinkle Department, Western Gas Association. 
Se 


OFFICE OF EDITOR, WRINKLE DEPARTMENT, 
WESTERN GAS ASSOCIATION, 
182 WISCONSIN STREET, MILWAUKEE, WISs., 
June 27th, 1905, | 

To the Members of the Western Gas Association: Your early atten- 
tion and assistance are earnestly solicited in connection with the above 
Department for 1906. We are now ready to receive contributions and 
any device, plan, scheme, wrinkle, suggestion, formula or new method 
will be warmly welcomed. A fall description, with sketch or photo, 
should accompany each contribution. Give us your help to make the 
1906 Wrinkle Department a success. Thanking you in advance for 

your kind assistance, I remain, Yourstruly, B. MeApam, Editor. 
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[NoOTICE.] [Continued from page 329. ] 
Thirteenth Annual Meeting of the Michigan Gas Asso-| THIRTEENTH ANNUAL MEETING, PACIFIC COAS1 
ciation. GAS ASSOCIATION. 
—— 
OFFICE OF THE SECRETARY 
ANN ARBOR, MIoH., August 26, 1905. Hevp In Mecuanics InstiTuTe, San Francisco, Cau., JULY 18, 1: 
The thirteenth annual meeting of the,Michigan.Gas Association AND 20, 1905. 


will be beld in Detroit, Mich., on Wednesday, Thursday and Friday, 
September 20, 21 and 22. 


The headquarters of the Association will bé at the Russéll House, and 


the meetings will be held in a hall within a short distance of the hotel. 
A good list of papers has been promised and the three days’ session of 
the meeting will be well filled. e local committee in charge of the 
arrangements announce a programme which will keep the members 
busy when not in attendance at the meetings. A full list of the sub- 
jects of the papers and programme of the entertainment will be an- 
nounced next week. Henry W. Dovatas, Secretary. 








[NOTICE. } 
Wrinkle Department, Ohio Gas Light Association. 


— 


Onto Gas Licut AssociaTION, c 
OFFICE OF THE WRINKLE DEPT., _ 
719 CiT1zENs BUILDING, 
CLEVELAND, O., June 13, 1905. 

The Wrinkle Department of the Ohio Gas Light Association is now 
ready to receive contributions for the 1906 collection, and a sketch or 
description of all devices, formulz and methods of accomplishing ob 
jects pertaining to the gas business, is respectfully solicited. 

Please send a written explanation, accompanied by any sketch, 
photograph or drawing, to the above address, or a description alone 
will suffice. 

Hoping to receive prompt compliance, 

Yours very truly, W. E. STEINWEDELL, Editor. 








BRIEFLY TOLD. 


——<= 


OPINION OF JUDGE BAKER REGARDING Ciry OWNERSHIP —Municipali- 
ties have no power to take over the property of public service corporations 
even when no option of such property is provided in the corporation’s 
charter, according to a decision rendered recently by Judge Francis E. 
Baker, of the United States Circuit Court. The case was heard in this 
city. The franchise granted the Consumers’ Gas Trust Company, formed 
in 1887 to bring natural gas to Indianapolis for fuel purposes, contained 
a stipulation, which the Company accepted, giving that city the right 
after 10 years to take over the property at an appraised value. The Con- 
sumers’ Company has ceased to do business and Indianapolis gave notice 
that it would enforce its option. Suit was brought by a stockholder, 
alleging that the corporation exceeded its powers when it accepted the 
ordinance containing the provision regarding the option. Judge Baker 


_ sustains this contention and renders a long opinion, in which he quotes 


liberally from United States decisions. The opinion is based on the 
ground that the Consumers’ Gas Trust Company had no statutory 
authority to sell its plant or to contract to do so, and that it is against 


public policy to permit a public service corporation like a gas company | ®** 


to sell its franchise or plant and thereby disqualify itself from render- 
ing such public service. The city contended that the Company having 
entered into the contract, was stopped from disputing its power to do 
so and that the sale to the city was not open to the objections of pub- 
lic policy which are involved in a sale from one company to another, 
but the court held differently and not only permitted the Company to 
plead no authority to enter into such a contract but decided that it 
could not doso. The Court says in part: 


‘* If the gas Company were required at theend of 10 years or at any 
time while it was engaged in serving the public to surrender its property 
as an entirety to the city, it is obvious that the Company would not be 
in a position to continue the service it had been rendering and for 
which it had been granted its charter by the State. Tie sale of its plant 
as a growing concern would necessarily include the good will of the 
business, And although the city would not be required in order to 
operate the plant, to take an assignment of the franchise of the gas 
Company, yet in paying for the good will of the business the city 
would be paying for the extinguishment of the franchise. And at all 
events the city would be authorized to cancel the privilege which had 
been given the Company instantly upon the Company incapacitating 
itself and failing longer to discharge its.obligations to the public. It 
may be said that if a contract is of such a nature that had the corpor- 
ation at once proceeded to execute it its act would have been contrary 
to public policy, or expressly or impliedly prohibited by statute, or 
would in any degree disable the corporation from the performance of 


its ayer duues, the undertaking cannot be enforced by either 
party.” 








‘Firs? DAayY—AFTERNOON.- SESSION. 


THE COMPRESSION AND TRANSMISSION OF ILLUMINATING 
GAS— Continued. 


Adiabatic Compression.—We have before stated that isothermal com- 
pression is ideal, and not realized in practice. All of the work expended 
in compressing a gas is converted into heat instantly, and this increases 
both the temperature and the volume of the gas during compression, so 
that, instead of having a relation between pressure and volume (Po V . 
= P V = constant), such as we found in isothermal compression, we 
now have a relation Po VY = P Vy= constant, or in other words, 
the gamma powers of each volume, multiplied by its corresponding 
pressure, is constant. This is the equation of the adiabatic curve; y 
is the same that we found to be the ratio between the specific heat 
at constant pressure and that at constant volume. This relation can 
perhaps be fastened a little easier in the mind by remembering that 
the equation of the isothermal curve represents the law of Marriotte and 
the equation of the adiabatic curve represents the exponential law of 
Marriotte. 

Inasmuch as the power to compress a gas is measured practically by 
the indicator diagram, and this in turn is compared to the adiabatic 
curve which 1s theoretical curve of compression, and inasmuch as we 
depend upon the value of y to construdt this curve, it will be at 
once seen why we were so particular to discover the relation 
as = y. Now if Po V2 P Vy and from the single gas equation 





Vo Po VP 


on ae = R, by combining these we have all the Adiabatic 





relations between volume pressure and temperature as follows: 


EO Bos” Oe ee 
po = 7)" = (a) 
V Pest 4 fo 4.2 
od a Bil oe ek 
T Vo,y-1 P vy—1 
te=(v) =Ge)> 
It will always be necessary to use the above formulz in making cal- 
culations for pressures, temperatures and volumes, or for power to 
compress any gas which varies far enough from the standard we have 
selected to make it necessary, but there is no doubt that for all prac- 
tical purposes, at least for the present, Table 11, which is calculated for 
our standard gas, will give the proper values for rapidly and easily 
calculating any problems connected with compressing illuminating 


All reference to expansion is purposely omitted, because gas will 
probably never be used for expansion work in an engine as air is 
used. 


Assuming that all may not be familiar with just how to arrive at the 
results as indicated in Table 11, let us take a ratio of —_ = 2, corre- 
sponding to 14.7 pounds gauge pressure, and discover what are the 

V T V ah a 
values of ands we have T= (=~) Y y, we have already de- 
cided from our standard gas to be 1.334. 








1 1 at 5... oe 
‘Therefore, cs = 1.334 = .749 vo = (=>) or since 
ae 
pet or .5 we have 
yg ee 
— 5 or 
V 
Log yo™ log .5 x .749 
ee V 
Log .5 = 1.6989 x .749 = 1.77447 = log 7 Biving value of TT om 
-5949 and - will be reciprocal of ae or 1.681. 
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To find the ratio of temperature for this same rate of compression, we 
ey 2 i oS a 
have = (=;) y y = 25, 











T° 
Hence: T P 
Log. = .25 log. 55 
P 
Log. 3: = 301 x .25 = .C7525 == Log. 57 
7 
To —— .1892 
T = 520 x 1.1892 = 618” absolute or 158° F. If T° = 60°F, We 
have then P V 
po =2 Ke a = 1.681 = .5949 
i » 
To = 1.1892 7 = 158 
Air under the same conditions gives 
we aa V 
_ 2 = 1.6349 Vo = .6117 


T 
To = 1.2226 T = 175 F, 


These examples will serve to show how this Table 11 was calculated. 
A few eyamples will show its use. 


Problem—To find the final temperature due to adiabatic compression. 


me yg 
Opposite Po 2nd under the headline + will be found the ratio of 
absolute temperatures. 


Example—What is the final tem 
pressure at sea level and 60° F, 



































































































































TABLE 41 AOIABATIC TABLE FOR GAS July /905 a 
- Z 7 - 4 
_ To ye Yo 
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= = > =. Then a = 1,1892, or .520 x 1,1892 = 618° abs. 
or 158° F, 


If the initial temperature has been 100° then 560 x 1.1892 = 666° F. 

It is readily noted from this that the higher the initial temperature 
the higher the final temperature, and it will also be noted that while 
there is a difference of 40° between the initial temperature, there is « 
difference to 48° between the final temperatures; a difference of 8°. 

Inasmuch as the temperature developed during com pression is at the 
expense of power, it is evident that it takes more power to compress the 
same weight of gas at 100° F. than at 60° F. to the same pressure, all 
other conditions being similar. gs 

It is an axiom, therefore, that the cost of power for compressing gas 
will be the least when the initial temperature is the lowest, and it wil! 
be shown later on that cooling before compression will effect a con 
siderable saving, if the gas to be compressed is drawn from the holde: 
exposed to the sun, provided, of course, that cooling water may be hai 
at a small expenditure of power. 

Problem—To fiud the volume immediately after compression. 


Consult Table-11, and under the heading ae and opposite the pres- 
o 
sure ratio 2. the proper value will be found; and it must always be 
Oo 


remembered that these values of temperature and volumes assume 1 
radiation of heat whatever, for when the heat generated by compres 
sion has radiated the temperatures and volumes are as calculate: 
isothermally. 


$ 


perature due to 14.7 pounds gauge Please note that mi is measured from the end of the stroke. Th: 


Vo 





t 





es- 
be 


no 


es 
Le 


Sept. 4, 1905. Americaw Gas 


Light Aourual. 365 








difference given in Table 11 will enable greater or lesser values of 
> 


5 ~ to be conveniently determined by simple rules of proportion. 


From this table the adiabatic curve can be readily drawn. 

Refer to Table i, Fig. 2. 

Let A B be the intake line and C D the line of 9 pressure, these lines 
representing the piston stroke. Divide A B into a decimal scale, be- 
vinning at B, erect F' D at the end of the stroke and divide it into equal 
values of B D, and B D may be the value at sea level on an altitude or 
it may be any intake pressure whatever; these rules will always apply. 
These values of B D may be subdivided into 5 parts, where special ac- 
curacy is required, and their values will also be found in Table 11. 


DH representiag a ratio of 2, the corresponding value of 


> 
Po — 


r 


e will be found in Table 11 to be .5948, and laying off the value the 


point S will b2 found. 
7 





VV. 
Po =? .4388, and lay- 


ing this off we find that the point M. And then F representing 
: ; 

= = has a value for ae of .3536, and we lay off this value and find 

point J. Joining the point J MS A we develop the abiabatic curve, 

aud the shape of this curve will depend upon the length of the card, 


Similarly at G representing el = 3 we find 


the value of oe ory. The equation of the curve is P VY = P’ V’Y or 
v 


referring to the diagram 
MOx (MG)yy=JLx (JF)y 


Problem—To determine the power to compress a gas adiabatically. 

All that precedes this subject has been necessary to its proper under- 
standing, and while possible the various symbols are well remembered, 
it will probably be better to group them together, so that they may be 
readily referred to. 

P> is always the lesser absolute pressure, and consequently the intake 
pressure in compression. We shall take this as 14.7 at sea level, for 
which the 4-inch water pressure of the gas will not fill the cylinder at 
any greater than atmospheric pressure. FP is the final absolute pres- 
sure, . 

T° is the initial absolute pressure, and unless otherwise specified is 
taken at 60° F. or 520° absolute. That temperature being the probable 
temperature of the gas mains. 

T is the final absolute temperature. 

V ° is the volume at P°. 

V is the volume at P. 

P’ V’ T’ are intermediate pressures, temperatures and volumes. 

L is the work expressed in foot-pounds. 

H P is horse power. 

M E P is mean effective pressure, which is always gauge pressure. 

W 1s the weight of a unit volume or 1 cubic foot of our standard gas 
at 60° F. and at sea level, with an absolute pressure of 14.7 pounds per 


square inch, or 2,116.8 pounds per square foot, and equals .03063- 


pounds avoirdupois. 
J is Joules’ equivalent taken at 772 foot-pounds. 
C’P is the specific heat at constant pressure = .6884. 
C’ is the specific heat at constant volume = .5159. 


p 
y is _ = 1.334. 


Cer 
¥ 4 F'. glen 
y-1 y y 


JCP = 772 x .6884 = 531.45 foot-pounds. 

These two values are Joules’ equivalent for 1 pound of gas. 

J W Cp = 531.45 x .03063 = 16 28 foot-pounds = Joules’ equivalent 
fur 1 cubic foot of gas. 

J WCP T° = 16.28 x 520 = 8,465 foot-pounds, 

Pa x Po Vo= 4 x 144 x 1 x 14.7 = 8465. = the intrinsic energy 
of 1 cubic foot of gas at 60° F., or to reduce those values of foot-pounds 
to horse power, we have 








8,465 
p os = . 
JWCreT 33, .2564-horse power. 
Y po ta 
"i Po Vo 33, = .2564-horse power. 


All of these foregoing quantities are constants to be used in deter- 


mining the power to compress gas, and as we have said before, are all 
based on a quantity of 1 cubic foot of our standard gas at sea level 
and 60° F. 

We mentioned at the beginning of this paper that the power to com- 
press any gas might be expressed by the general formula 


L=JWCpP(T— T°), or to put it in another form, 


‘ > 
L=Jworre(—. -1) 
You now at once recognize the prefix J WCpP 7° as the one for 
which we have found 4 value of 8,465 foot-pounds. Therefore, for our 
standard gas we have 


L = 8,465 (~ — 1) which is a practical formula. 


You also recognize that = is all you need solve, and these values 


: ; P 
are all given in Table 11 for the various values of —~. We can now 


understand our first problem. 

How many foot-pounds are necessary to compress 1 cubic foot of our 
standard gas to 14.7 pounds gauge pressure? 

+ = ee = 2. Consulting Table 11 we find a —1= .I892 
and 8,465 x .1892 = 1,601.57 foot-pounds, and the same method may be 
applied for all pressures. 

If we use the value of J WCp T° in horse power, we have HP = 


2564 Gs — 1) a perfectly practical formula for 1 cubic foot of our 


standard gas at 60° F. and at sea level. 

Our previous example would then be rendered : 

L = .2564 x .1892 = .0485-horse power for 1 cubic foot compressed 
to 14.7 pounds gauge. At 80 pounds gauge pressure. 


P 
Pe 
| H P= .2564 x .593 = .1520 horse power per cubic foot, or 15.20 
H P per 100. 

Mean Effective Presswres.—It will be found that inasmuch as we 
learn from an indicator what our gas compressor is doing, and inas- 
much as M E P pressures are quickly determined by a planimeter from 
an indicator card, that to become familiar with what the M E P should 
be and compare it with what the compressor is doing is the best prac- 
tical way of dealing with the subject. 

We found that 


L=JWcopToe (Fs os 1) and that 





= 6.442 and an = 1.593 
To 


JIWCpTo= =t ; Pe Ve, therefore 


L=—¥— pove (a5 —1) 


L must always equal M E P x V°, we have 


, eS r 
MEP x Vo=—*— pove (=, — 1) or 

















MEP= -Ks Po (= —1) 
And since i. “the 4, we have for our standard gas 
MEP =4P0(7;-1) 
Take 80 pounds gauge pressure. 
i x — 1 = .593 as determined in a former example by Table 11. 
P° = 14.7 


M E P= 4 x .593 x 14.7 = 34.86 pounds per square inch. 
: For our standard gas for 1 cubic foot. 


ee 4 T 
144x1x MED _ 
33,000 aie 


T 9 
H P = .00436 x 58.8(—; _— 1) = 2,564 (7, _ 1) 





HP= .00436 x M E P, or 





the same result we obtained in a former example. 
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Initial Temperatures.—The general expression for the work of com- 
pression being T 
-¥ pove(Z-1] 
L ae Po Vo To 1 


oe <2 ! , 
it is evident that so long as a remains constant, the, power to com- 


press 1 cubic foot of the same gas is constant, but inasmuch as the tem 

perature of the mains is practically constant and about 60° F., if our 
initial temperature from the holder should happen for any reason to be 
100° F., as it was entering the compressor, it is evident that the com- 
pressor must ‘make an extra number of revolutions to deliver a fixed 
quantity into the mains at 60° F. than it would if the mains were the 
same temperature asthe gas in the holder, and the ratio would be as 





the absolute temperature or ss ,or 8 per cent. additional. In a 


plant where 250-horse power is used in compressing the gas, this would 
mean a saving of 20-horse power. By passing the gas through a 
cooler before it reached the compressor would correct the loss. Inas- 
much as little water is required for this, and the water is in no wise 
impaired for other purposes, this cooling could always be done. 
Vice versa, if the temperature of the holder was lower than the mains, 
as in winter, there would be a corresponding gain and some of the 
otherwise lost heat of compression would be utilized jn expanding the 
gas to a temperature corresponding to the main. In the long run, the 
gain might balance the loss, if no cooling were done, but it seems a 
business proposition to save where possible, especially where it costs 
little or nothing. 

Two-Stage Compression.—If we consider the general equation for 
the work performed in compressing any gas, 


L=JWCP(T—T> 


we note that the only variable is 7, the final temperature, if our initial 
temperature remains the same. In other words, the difference between 
the initial and final temperature determines always the power expended 
in a compressor, just as it does the power given out by any heat engine. 
It is evident, then, that the lower we keep the final temperature the less 
power it takes. Water jacketing the cylinders accomplishes but little, 
probably from 3 to 5 per cent., for the reason that gases being such 
poor heat conductors that, while they are rapidly drawn in and pushed 
out of the compressing cylinder, there is not the time for the heat to 
radiate through the cylinder walls, and only the portion immediately 
in contact with the cool cylinder walls suffers any reduction of tem- 
perature. The water jacket keeps the cylinder walls cool so that 
lubrication is effective and is valuable for that reason principally. 

Practically speaking, the compression is adiabatic, or even greater 
because the pressure in the cylinder is always greater than the receiver 
on account of the work expended in forcing the work through the valve 
openings, and this extra heat generated overruns the adiabatic tem- 
perature corresponding to the receiver pressure. 

The water jacket being ineffective, the device of stage compression 
was inaugurated, where, after the gas was compressed to a portion of 
the final pressure in a cylinder, it was discharged into an intercooler, 


its temperature reduced to the initial and then com pressed by a smalle: 
cylinder to the final pressure. The work was found to be a minimun 
when the final temperature of each stage was the same. In a cross 
compound compressor this gives equal strains on the working parts on 
each side, and is an ideal situation. 

If we represent the initial pressure by P° and the final by 2”, and 
volumes and temperatures similarly, we shall have, using our genera! 
formula for work expended, 


io i.e T 
L= —<-. Vo (+. — 1) for first stage and 


L' = eT (+ - 1) for second stage. 
y—1 T 


We know that before compression P® V° must equal ? V, conse- 
quently if L is desired to equal L’, we must have 


[E-1)-(F-1J> 


T 


7 
\ wz) 
bok 


, y-—1 : 
& “y , or reducing 


43 3838 


me = = or P? = Po P’ or P—\/ PoP 

In other words, to make the work in two stages equal, and to have 
the work a minimum, P, the intermediate pressure, must be a mean 
proportional between the initial and the final pressure, the volumes 
and the piston areas must follow the same law, since we naturally 
make the strokes alike. 


For an example, let us take 80 pounds final gauge pressure: 
P=—\VPoP or Vy 14.7 x 94.7 — 37.31 absolute 22.61 gauge pres- 
sure. Thismakes po 87.31 
Pr 


ys 94.7 
P 37.31 
and inasmuch as these pressure ratios are the same, the work expended 


on each stage will be the same and the piston ratio will be 2.54 also. 
We found for the standard gas that 


¥. 
HP— 2364( 75 ~ 1) 
Referring to Table 11, we find when 


P r 
po — 2-54, that > 1.2624 


=— 2.54, and 


2.54 


Then H P = .2564 x .2624 — .06727 for each stage and for both 
stages, 2 x .06727 — .13454 H P. 








It will be remembered that we calculated the single stage H P for 80 
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pounds in a former example as .1520. We have then 13.45 H P per 
100 cubic feet against 15.10 H P, a saving of 13 per cent. in power. 
If the maintaining of a low temperature is any advantage in gas 
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pression against 195° F. in the 2 stage, a remarkable difference. Sup- 
pose now that we have a cylinder having an area of 100 square inches, 
when we compress to 80 pounds single stage the maximum strain is 
8,000 pounds, if the compressor is cross compound, and 4,522 pounds if 
the compressor is a tandem compound, a remarkable difference, tend- 
ing to show that we can build the compressor very much lighter for 
the same work. 

Another point in favor of the 2-stage compressor, it has a greater 
volumetric efficiency. A piston never delivers from a cylinder an 
amount of gas equal to its displacement, because clearance spaces are 
filled with gas at the discharge pressure, which expands in the return 
stroke of the piston and occupies more or less space according to the 
ratio of compression and the amount of clearance. The greater the 
temperature of compression, the hotter the piston and heads and valves 
get, and the less weight of gas enters the cylinder on account of its 
expansion. There are other losses which need not be mentioned here 
but these two are sufficient to make the volumetric efficiency of single 
stage compressors at 80 pounds average about 75 per cent. 

It will be readily seen that the initial cylinder of a 2-stage machine 
at 80 pounds will have its clearance losses divided by 2.54, because that 
will be the relative ratio of pressures and the temperature losses in 

195 

366 

These combined will make the average 2-stage compressor good for 
90 per cent. volumetric efficiency—in other words, 15 per cent. better 
than a single stage. One can, therefore, afford to pay at least 15 per 
cent., more for a 2-stage machine than for a single stage machine, 
the intake cylinders being the same siz9, and this extra 15 per cent. will 
nearly, or sometimes quite, pay for the difference in price. 

It is evident from the calculations we have made that the efficiency 
of a 2-stage machine over the single stage increases directly as the 
pressure ratios increase, and inasmuch as altitude increases pressure 
ratios, it is evident that the higher the altitude the more urgent 
becomes the necessity for using the 2-stage machines, and at altitudes 
above 3,000 feet it is practically imperative. 

Theoretically, an infinite number of stages would give isothermal 
compression, but practically the losses involved in driving the gas 
through too many cylinders and valves would offset this gain, and we 
can consider that two stages will probably be the limit for all ordinary 
purposes. 

Altitude Compression.—We found that it took the same power to 
compress 1 cubic foot of gas at any temperature to the same final pres- 
sure, provided the initial pressures were the same, and it naturally 
followed that it took more power to compress the same weight at higher, 
temperatures, because there would be a larger volume and the piston 
would have to make more strokes. * 

Altitude acts like an increase in temperature in lessening the density 
of a gas, but it introduces another element, viz., change of initial pres- 
sure, so that as we reach higher altitudes the pressure ratio is constantly 


proportion to because that is the temperature ratio. 











compression, we have a temperature of 366° F. in the single stage com- 


increasing, which means, of course, that the temperatures of compres- 
sion are increasing and more work per unit of gas weight is being done, 
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but the weight is constantly decreasing as we ascend, and the com- 
bination of these results is that while it takes less work to discharge any 
given cylinder full of gas at an altitude, the increased number of 
strokes necessary to compress a weight equivalent to a given sea level 
volume is considerably greater. 

Table 17, shows a comparison between compressing gas at sea level 


























TABLE 17. July, 1905. 
7 — l Ter it 
| S22) 2 ise 
522 % 326 g 
| " 7 2®e 
Attets, | | F_ | po | we i f-—2 Eghs E ofc 3 
DE sce Y—1 iT? sce Aa gee |o 
| Byee| 2 iss |e 
| 52 os| = gor | > 
} | gues) = geo | é 
Sea level... 6.44 | 4 | 14.7 |1x144) .593 | 5,020| 14.7 | 5,020 | 80 
10,000 feet.| 9.47] 4 | 10.0 1x 144 -753 | 6,875 | 10.0 | 4,837 | 80 











T = 300° F. at sea level. T = 450° F. at 10,000 feet Altitude. 





and at 10,000 feet altitude. The columns 3 to 6 inclusive, comprise the 
components of the general formula for compressing gas, and it is 
interesting to note the variable quantities. It will be seen, that while 
1 cubic foot of the altitude gas requires less power, the increased 
volume necessary to produce a common result makes it require 25 per 
cent. more power. 

It will also be noted that the final temperature is quite high in com- 
parison to sea level compression, which speaks loudly for 2-stage 
compression. 

Flow of Gas in Pipes.—After reading the report of the committee on 
‘“*The Flow of Gas in Pipes,” for the Ohio Gas Light Association, as 
published in the American Gas LiGuT JouRNAL, April 24, 1905, the 
the genera] impression would be that the formule were not sufficiently 
reliable to be of great service, because there was a variation in the 
results of a given problem of from 1 to 200 per cent. It would seem, 
however, that six formulz out of the nine do not vary 15 per cent., and 
the three most frequently used do not vary 2} per cent. 

If we should accept the largest of these three, called the Pittsburgh 
formula, we would probably not be far wrong, and particularly as the 
results do not differ greatly from those obtained by using Cox’s com- 
puter, and I am informed by those who have used the computer that it 
is perfectly safe. 

Again the variation in the areas of those pipe sizes most likely to be 
used are much more considerable than the variations of any of the six 
formulz above referred to. Thus, taking the commercial sizes of pipe 
from 1 inch to 6 inches, the average variation between the areas of each 
size is 35 per cent. 

If we therefore make a practice of using the pipe that is the nearest 
size larger than our calculations, we shall have an ample safety factor. 

For air we have been using a formula developed by Mr. J. E. John- 
son, Jr., and published in the Anurican Machinist, July 27, 1899. 
(Table 17, No. 2.) 

- rn -0006 @ L 

Pp? — P’'? = ah ee 

P’ = absolute initial pressure. 

P’ = absolute final pressure. 

) — free air equivalent in cubic feet per minute. 

L = length of pipe in feet. 

d — diameter on pipe in inches. 

Practical results irom this formula show that it is-a tittle too liberal, 


.0000 L 
and that P? — P’? = ~_e would be nearer the results, 

The Pittsburgh gas formula reduces to the same value when the 
proper substitutes are made for the relative specific gravities of gas and 
air. 

Inasmuch as the specific gravity of gas is always referred to air as 1, 
it seems right that our gas formula should refer to air and a coeffic- 
iency used for each gas. 

Then velocity of different gases through a pipe vary inversely as the 
square root of their densities, or what amounts to the same thing, their 
specific gravities or weights compared to air, then the velocities will 


vary as 
¢ er y= 
f Love 


Where G is the specific gravity of the gas. 


Prefixing this to our original equation, we have in general, for any 
as, 


ZF 

Pp? — P= .0005 WG x => 
Or 44.66 ,/P?—P?x@ 

e- ve L 
Inasmuch as certainly for some considerable time crude oil gas will 
be most extensively used by members of this Association, let us sub- 
stitute in the above formula the value of the largest probably specific 
gravity, viz., .40, and we have V .49 — .7 and 














2 
be pe oy 
Or a Ae} d® 
Q — 638 / Ff . : 


Q is in cubic feet per minute rather than per hour, because all com- 
pressor are so rated. 

Table 12 gives values of 1’*—P’” for 100 feet for various sized pipcs 
and quantities will be found convenient for figuring gas flows here in 
California. The values are calculated from equation (A). 

The 4 examples following will be found on Table 18, Nos. 1, 2, 3, 4. 
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Example I.—1,000 cubic feet per minute of yas a 9) puunus gauze 
pressure is discharging into a 4” pipe 26,000 feet long. Required the 
terminal pressure. 

P* = 10,962. (Table 13.) 

Pp? — P’? = 35.04 for 100 feet. (Table 13.) 

Multiplying by 260 for 26,000 feet, 

Pp? — P’? = 9,110. 

pP?t= P?— (P* — PP’) = 10,962 — 9,110 = 1,852. 

Pp’? = 1,852. P’’ — 28 pounds. 





Example II.—A pipe line 3 inches diameter and 11,000 feet long. 
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equired to find the quantity of gas that will be delivered at a terminal 
, essure Of 1 pound, the initial pressure being 40 pounds. 

Pp’? == 2,992. (Table 13.) 

Pp’? = 279. (Table 13.) 

p? — P’* = 2,713 for 11,000 feet of pipe or 24.6 for 100 feet. 

Referring to Table 13, we find value of 23.70 for 420 cubic feet per 

inute. 

Example III, —A pipe line is 11,000 feet long and 4 inches diameter. 
‘| he equivalent of 1,000 cubic feet (Table 13) is wanted at the end of the 
| ne at 10 pounds pressure. What must be the initial pressure? 

p? — P’? — 35.04 for 100 feet (Table 12). Multiplying by 110 we 
have 

Pp? — P'? = 3,854 for 11,000 feet. 

P’? = 610. (Table 13.) 

p?— P'? 4 (P* — P') — 3,854 x 610 — 4,464. 

P = “4,464. 

Referring to Table 14 we find 52 pounds gauge pressure to be the 
initial pressure. 

Example IV.—The equi valent of 200 cubic feet per minute is to be 
put through a pipe 53,000 feet long. The initial pressure is 20 pounds, 
The final pressure must be 6 pounds, What will be the size of the 
pipe? 

P? = 1,204. (Table 13.) 

Pp’? = 428. (Table 13.) 

p?— P’? = 776 for 53,000 feet of pipe or 1.464 per 100 feet. Refer- 
ring to Table 13, we find 4 inches to be the proper size. 

Some Corroborations.—Table 15 gives at Fig. 1 a card from the gas 
cylinder of a compressor at Fresno, compressing crude oil gas at a 
pressure of 27 pounds gauge. 

If we draw the line of 27 pounds pressure and take the M EF P with 
with a planimeter, following the curve A B and the straight lines B C, 
('D, and A B, we shall have the M E P of a perfect card following the 
actual compression line. This ME P we find to be 17.4 pounds, using 
the Y which we found for Fresno gas, the adiabatic MEP for 27 
pounds = 17.58, making a good check on our values. 

Figs. 2 and 3 are from a compressor pumping natural gas at Ander- 
son, Ind., each having an intake pressure of 11 pounds—drawing lines 
of 50 pounds pressure at Fig 2 and 60 pounds at Fig. 3, and taking the 
M E P in the same way that we did in Fig. 1, we find that the MH P for 
Fig. 2 is 26 pounds, and for Fig. 3, 30 pounds. : 

Using the value of Y which we developed for natural gas and cal- 
culating the adiabatic M EH P, we find they are 26.30 and 30.85 pounds, 
respectively, a very satisfactory check, and from these we may fairly 
conclude that our theories and formulz are reasonable. 

It will be noted that the line of the compressor curve is very near the 


adiabatic, even though the compressors were making but 60 to 70/ 


revolutions per minute. An air card would show at least double the 
separating space. 

This would appear to show that the jackets were doing but very little 
good, and possibly because illuminating gas may be a much poorer 
conductor of heat than air. 

The line of compression comes so near the adiabatic that we may 
well call the compression adiabatic for safety in our calculations—but 
while the MEP adiabatic for any pressure represents the greatest 
possible power required to compress a gas, a still greater power must be 
applied—for example look at the Fresno card, Fig. 1, Table 14—the area 
above the 27 pounds line represents work done in overcoming the 
inertia of the outlet valves in pushing the gas into the main, and this 
area will be greater or less depending upon the valve area and the size 
of the discharge openings and the piston speed. It will also be noted 
that there is an area representing suction work below the line A D, 
notwithstanding that the gas has a:4-inch water pressure at holder. 
This probably indicates that the pipes from the holder to the compres- 
sor are too small. 

Now, if we run a planimeter over the actual area of the card, we find 
that the real MEP is 19.4, or about 10 per cent. greater than the 
adiabatic, and this agrees quite well with ordinary air practice, where 
a safe rule for single stage work is to take the MEP at 10 per cent. 
above the adiabatic and the 2-stage M EH P the same as the adiabatic. 
Slow speed, well constructed compressors will do somewhat better, but 
it is well to calculate on the average type. 

Now, for brake power to be delivered to a gas compressor, we have to 
allow a mechanical efficiency of the compressor at not to exceed 85 per 
cent., so that this 15 per cent. loss combined with the 10 per cent. loss 
in the cylinder points to the fact that we should add 264 per cent. H P 
for the brake power required. 


reduced to the size of the air cylinder of 20.75 pounds, or 20 per cent. 
higher than the adiabatic air M E P, but this compressor has a Neyer 
cut-off, which helped its economy considerably. 

Referring to Table 9, column 17, gives the formula for computing the 
power to compress 1 cubic foot of the gas at sea level and 60° F. If 
the calculation be made it will be noted that it takes practically the 
same power to compress 1 cubic foot of any of these gases, conse- 
quently Table 19 may be used generally. 
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In conclusion your attention is called to Table 19, which contains in 
convenient form the results which we have obtained, and which it is 
hoped you will find very helpful in considering thermodynamic ques- 
tions regarding the standard illuminating gas made from crude oil. 

The President—Gentlemen, you have listened to a paper that is in 
the gold medal class. His paper is one that you cannot readily grasp 
on simply hearing, and it must be studied. It will, of course, be pub- 
lished in the columns of the gas journals, and in due time you will find 
it in the printed volume of the Proceedings of the Association which 
you will receive. It is well worth close attention and close study, and 
we are proud indeed, to have among us a man who can write such a 
paper. It is now open for discussion, and I will ask Mr. Jones to 
lead it. 

Mr. Jones—Personally, I look upon Mr. Rix as my teacher in the 
matter of compression of gas, and the gas business to-day, gentlemen, 
is on the threshold of an era of high compression. Anybody who does 
not get on the wagon now will be left so far behind that he will never 
catch up. Someone will want to know something that he has heard 





The steam engine cards on the Fresno compressor show an ME P 


to-day from the lips of Mr. Rix, and he will have misplaced this pam- 
phlet, and won’t know where to find it, and he won’t know what to 
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do. Mr. Rix has spent probably 2 months in the preparation of this 
valuable paper. We to-day can hardly appreciate it, because the ideas 
it contains cannot be grasped by us in afew moments. The compres- 
sion of illuminating gas. and the long distance transmission of i]lumin- 
ating gas, was begun in the East in a small way. It remained for Mr. 
Martin, who is the only man, I believe, in the United States, who has 
the courage to do things that are absolutely new. I wish Mr. Martin 
were not here to-day. I would add something to that. He has shown 
the world what can be done by compressing gas, what it means to send 
it up to 100 pounds pressure, what it means to put in 5 miles of tubing 
and to put 100 pounds initial pressure on it and have that pressure rise 
with the temperature and fall as the temperature falls, and come back 
to the original pressure at the end of 100 hours. The perfection of long 
distance transmission has been accomplished through Mr. Martin’s faith 
in its possibilities. When we talk with Eastern engineers about high 
pressure, they say, Oh, yes, we have compressed gas to 20 pounds, but 
80 pounds or double staging it higher than that is something that must 
studied very, very carefully. -You cannot be too careful, you cannot 
spend too much time in searching for leaks, because a pin hole in a 
high pressure main is like a plug out in a low pressure system. The 
question of economy in high pressure systems is, of course, apparent to 
all; but there are other questions which are more vital to those that are 
now equipped with low pressure systems. For instance, in Oakland, 
to-day, we have a low pressure system which has not grown with the 
growth of the business. To remedy that we are now putting in a 10- 
inch tubing (light casting) through Grove street, 20,000 feet long. 
That is the spine of a high pressure system through the city of Oakland 
which will carry any pressure we see fit to put uponit. The line is 
being tested at 100 pounds pressure, by a. portable testing apparatus, 
and no part of the ditch is filled until the pipe has been tested at 100 
pounds pressure. Mr. Rix has called our attention to the economy of 
double stage compression. This system will be undertaken in Oakland 
in asmall way. The gas will first be raised to 20 pounds pressure 
Twenty pounds will be carried throughout the city, and during the idle 
hours there will be a second compressing, not double staging, but a 
second compressor which takes the gas at 20 pounds from the first 
compressor, and sends it into the compression tanks at 80 pounds. If 
upon the peak there is any unusual demand for gas, an automatic 
governor permits the gas to flow out at 20 pounds pressure from the 80- 
pound storage tank. This is merely a small outline of some things 
that are being done to-day. In regard to one matter Mr. Rix brought 
out, I am surprised if I understood it properly. Did I understand you 
that gas with a holder temperature of 60° F. in compression, compared 
with gas at 100° F., requires 8 per cent. more power in single stage com- 
pression—a difference of 40°. 

Mr. Rix—No, not in a single stroke of the compressor; but to deliver 
the same number of cubic feet of gas at 60°, for instance, when it goes 
into the main, the compressor must make that many more strokes, 8 
per cent. more strokes, because the gas is expanded by the temperature. 

The President—We have heard Mr. Jones make some very com- 
plimentary remarks concerning Mr. Martin, and we will see if Mr. 

Martin has any remarks to make about Mr. Jones. 

Mr. Martin—Mr. President, and gentlemen: Mr. Jones is a trifle in 
error, in fact, I may say very much in error, in accusing me of these 
crimes. The crime of the perfection of high pressure gas is initially 
chargeable to my friend Mr. Britton, and my end of it is confined en- 
tirely to teaching stockholders how to put up money for us to experi- 
ment with; but the results so far have been so satisfactory that they 
are willing to encourage us togoon and seeif we cannot get some 
better results. The paper read by Mr. Rix is very interesting. I have 
not been able to follow him throughout, because of the number of 
equations, but some remarks were made by him that I want to ask 
questions about. He stated that by the use of 2-stage compression up 
to 80 pounds there would be an economy in power ranging from 13 to 
15 per cent. as compared with single state compression. Am I correct? 

Mr. Rix—Yes, sir. 

Mr. Martin—Now if you could save this much up to 80 pounds why 
can’t you get the benefit of the additional economy by a third stage 
compression, taking the 80 pounds initially on the third compression? 

Mr. Rix—You certainly can if you compress high enough. 

Mr. Martin—Well, taking 20 pounds as the first stage, it takes the 
same power to compress it from zero to 20 as it does from 20 to 80, or 
from 80 to 250. Then the amount of power necessary to compress any 
gas, regardless of its weight or specific gravity, would be the same per 
given volume. Is that correct? 

Mr. Rix—No, sir; it is not true. That is a false impression. 

Mr. Martin—As I understand it, the amount of power necessary to 





drive a cylinder in the act of compression is the same whether the - as 
has a specific gravity of .4, .6, .8 or .1. 

Mr. Rix—If the ratio between the specific gravity of these gases \ re 
alike, or nearly so, that would determine the question. No ma: :r 
what the compression would be, the power would be the same. 

Mr. Martin—I presume it is fair to state that the object of « 
pressing gas is 2-fold, and when I speak of compression I refer to |i}; 
pressure. One, for economy in storage, and the other for transmissi:)),, 
The reason I raised the question of the amount of power to comprss 
gas of different weights, is because of the difference in the speci ic 
gravity of the gases we now use in California, which is about the sare 
specific gravity as coal gas in comparison with water gas as manufac 
tured by the majority of the gas companies, and also natural gas whic; 
is transmitted under pressure very extensively. The lighter the gas, 
the lower the pressure necessary to deliver a given quantity a given 
distance. 

Mr, Rix—That is right. 

The President—Mr. Martin has passed Mr. Jones’ burden to Mr. Brit- 
ton, and we will ask Mr. Britton if he can give us some light on the 
matter. 

The Secretary—This great subject of high pressure gas distribution 
Mr. Martin has turned over tome. Iam not responsible for it at all. 
The company taat I was identified with, in the good old days of long 
ago, did take up the question of the transmission of gas, under high 
pressure (and that is as long as 20 years ago), and used 15 pounds pres- 
sure for the despatch of gas from one station to another, that is, from 
the manufacturing station to the holder, situated about 4} or 5 miles 
distant. This new proposition that has been advanced of late, that 
Mr. Rix has taken up in such a scholarly manner and has opened our 
eyes and shown us a way, is most interesting to such of us as are in- 
terested in high pressure gas distribution, and as Mr. Jones has detailed 
to you, we are just now experimenting, or about to experiment, in 
Oakland with the question of using high pressure for feeding into the 
low pressure district, although in Fresno that has in a measure been 
accomplished, but with single stage compression; but with this double 
stage compression, the possibility of long distance transmission of gas, 
covering 200 or 300 miles, has been made more possible, and by the 
knowledge we have obtained through Mr. Rix’s efforts in our behalf, I 
cannot help but saying to-day, as I have said 14 times before, at 14 
different meetings of the Pacific Coast Gas Association, that at every 
meeting there seems to be some spirit moves one of the members—some- 
times it is a baby and sometimes one of the old ones, to teach us some- 
thing new, and to make it worth while to belong to the Pacific Coast 
Gas Association, and more than ever before I can say to-day, in all 
honesty of spirit, that we have to-day, in that paper of Mr. Rix’s, some- 
thing that marks an era in our pathway, and I cannot say too many 
kind words of Mr. Rix, not only because of my long acquaintance with 
him, and my knowledge of him day by day and year by year as he has 
advanced to the front in his chosen vocation, but also as a member 
of the Pacific Coast Gas Association. 

Mr. Holberton—I would like to ask Mr. Rix with reference to the 2- 
stage compression, whether or not when you get up to 80 pounds, with 
a saving of 13 to 15 per cent., that arranges for any cooling. Does that 
allow for a certain amount of power for circulating water for cooling 
the gas. 

Mr. Rix—I did not figure that, because practically it does not take 
any power to circulate the water, and it takes so very little water. 

Mr. Holberton—There is one other question I would like to ask Mr. 
Rix, and that is in regard to the question of gas for storage. It seems 
to me that the greater the pressure, the more gas you will be able to 
store. Now, suppose instead of taking 80 pounds we go on and take 
the third stage compression at 250, and store more gas. The tanks wi!! 
have to cost more, and the question is where is the economy, consid": 
ing the cost of the storage tanks? 

Mr. Rix—That is something I have not developed—I think that is 
to Mr. Jones. 

Mr. Jones—We have evolved a tank which is 6 feet in diameter by 
feet long, made of ;',-inch steel, with 4-inch dished heads, which w:! 
hold 80 pounds without our lying awake nights thinking about it. Th 
are perfectly tight, and that tank is about the cheapest storage per cu! 
foot of gas that we can buy to-day. Of course, I would have to go iu 
tiresome figures to explain it. 

Mr. Martin—Answering Mr. Holberion further, I would say tht 
tanks can be obtained lap-welded capable of withstanding pressures »f 
from 350 to 400, with a very high factor of safety, which will prove | 
be cheaper storage of gas than Mr. Jones refers to. But those tanks : ’¢ 
only used where high pressures are necessary for the transmission of 
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gas. They are solely for the storage of gas, but the cost for storage per 
cubi: foot is just as cheap at 300 pounds as it is at 80. 


Tie President—I wish to say a word in reference to the matter of 
com ression tanks. Ata previous session of the Association I made the 
stat: nent that in all probability the mos: economical tank built would 
be -ue 4 feet 6 inches in diameter, and just under 30 feet in length. 
The: dimensions were chosen because of the ability to load the tanks 
on |e ordinary freight cars and transport them at the lowest freight 
rate. If you exceed 30 feet the rate increases for some reason, only 
known, 1 imagine, to the railroads. I can see no reason why a tank 
24 ‘eet Should cost Jess to transport than one 30 feet in length, but the 
yailioads have seen fit to limit the length to less than 30 feet. I also 
state. at that time that a tank ,%, inch in thickness would have a safety 
factor Of about 4 at 75 pounds pressure, if I remember correctly. It 
would seem, therefore, to be wise to construct tanks of that thickness: 
but in practice it was found they were too light, as the seam loosened 
in transportation and the rivets were also loosened. We then increased 
the thickness to ¢ inch and found that even at that thickness, in trans- 
portation, the seams were lousened. The next step was to raise the 
thickness to 4°, inch, to imsure rigidity, and we found that a practical 
working thickness. Now, if we must use a plate ,°, inch in thickness 
in order LO Stand trausportation, we may as well increase the diameter 


uf the tank, A tank ,*; of an inch thick may just as well be 6 feet in 
diameter, and still sufficiently strong, and consequently it will be 
cheaper per unit of holding capacity than one of smaller diameter. 
The Germans have learned something that we have not fully learned 
in this Country as yet, and that is the necessity of welding seams and 
doing away with, as much as possible, all rivited joints in gas com- 
pression tanks, ‘Lhe Pintsch people import from Germany the tanks 
in Which their gas 1s stored, and if any of you were to visit the Pintsch 
works at Oakland, the compressisn plant of the Southern Pacific Com- 
pany, you will find their tanks in the shape of bottles, and without 
aby Seams or rivets. 1 may say as well that these tanks are now made 
in is Country, One of the large establishments at Brooklyn making 
them; but so tar we have not succeeded in getting them so duwn in cost 
as tv Warrant us 1n using them as against the riveted tanks. Do not 
overlook the fact, gentlemen, that Mr. Rix’s paper deals also with the 
transmission of gas through pipes. So far the discussion has gone to 
the compression and storage ouly. Possibly some member would like 
io have some information trom Mr. Rix on this other subject. Lf not 
we will pass to the next paper. 1 think, however, in view of the great 
amount of ume and work which Mr. Rix has devoted to this paper, and 
we very excellent results, we should in this particular instance forego 
our usual custom and offer him a hearty vote of thanks. 


On motion of Mr. Martin a vote of thanks was tendered to Mr. Rix 
for the very excellent paper which he has presented to the convention. 
(To be Continued.) 








The Optical and Hygienic Value of Various Illuminants. 


eaeneatidnate 

The recent Congress of the English Royal Institute of Public Health 
gave occasion for a few incidental references to the advantages of light- 
ing by gas. 

In a paper upon **The Planning of Educational Buildings,” Mr. E. 
R. Robson, formerly adviser to the Board of Education, and Mr. P. A. 
Robson, expressed a preference for lighting by acetylene. The authors’ 
words are as follows: ** The best form of artiticial lighting is by acety- 
leue gas, generated by an apparatus in which the calcium carbide drops 
into water, and then the gas should pass through a purifier.” Presum- 
ably, this view is not set forth without full consideration being ac- 
corded to other methods of lhghting—especially incandescent gas and 
electricity ; but it is given without assiguing any reasons why acetylene 
should receive premier recognition. What considerations or what 
actual experiences have led to such a conclusion, we are not informed; 
aud we are in ignorance as to what advantage could be adduced in 
favor of acetylene, as an offset to its admitted lack of diffusive power, 
and its high cost of production. Probably the diminished consumption 
of the oxygen of the air is the factor that has weighed with Messrs. 
Kobson; but if this be so, it may surely be regarded as more than 
counterbalanced by the greater aid to ventilation which incandescent 
gas lighting affords. Not only in this regard, but in its more equable 
diffusion of the light, and consequent preservation of eyesight, may 
incandescent gas claim a pre-eminence above its rivals—acetylene and 
electricity included. 

Dr. Allen Wilson, in effect, stated as much when he informed the 
congress that the electric light did a large amount of harm to the eyes 
of persons exposed to it. Fearful lest this adverse opinion of electric 
lighting should create unnecessary alarm in the public mind, Mr. 
James Aitchison, the eminent optician, writes to the daily press saying: 
“It has been to some extent admitted that the ultra-violet or chemical 
tays of the electric arc and naked filament lamps are irritating; but the 
saine is said of the incandescent gas mantle. The ordinary incandes- 
ceiit (electric bulb lamp) is practically harmless when it is protected by 
‘rosted glass. The cases where defective eyesight is attributed to such 
light are invariably explainable on other grounds—chiefly that in big 


towns ventilation and daylight exist in inverse proportion to the use of 
such lamps. It is the absence of healthy surroundings that is the real 
factor. Hygienically, the superiority of electric incandescent lamps as 
illuminants, to any combustion lamps, which must needs deteriorate 
the air, is overwhelming.” 

From this letter it would certainly appear that Mr. Aitchison’s strong 

objections to gas lighting are based not on optical considerations but on 
hygienic ones connected with the process of combustion. Coming from 
an optician, we should naturally expect that a comparison of electric 
and gas lighting would be made from the standpoint of eye preservation 
rather than from that of the initial and final state of the atmosphere as 
affected by the products of combustion. Nothing that appears in Mr. 
Aitchison’s letter can be said to invalidate the charge brought by Dr. 
Allan Wilson against the electric light. On the contrary, his admis- 
sions are quite noteworthy; and the only conclusiou that can be drawn 
from the accusation and from the defence alike, is that the electric 
light when unshielded in a thorough manner, is injurious to human 
sight. In other words, there must be effective obscuration of arc and 
glow lamps, if the eyesight is to be preserved. Mr. Aitchison implies 
(although he does not clearly state) that the products of consumption 
of gas have upon the organism of the eye a deleterious effect; and he 
proceeds to array what must at the most be a minute effect in opposition 
and as equivalent to a well known and much greater one. For the 
effect upon the eye of the slight change in the atmosphere, must surely 
be much smaller than the incidence of the admittedly injurious rays or 
of undiffused light. 
That injury to health is caused by lack of ventilation, we have no 
doubt; but that this is necessarily and seriously augmented by the use 
of incandescent gas lights, we do not believe. The proper application 
of this system may secure an ample light, without any distressing 
effects on the eyes, even when engaged in the most exacting work; and 
it may be accompanied by the simultaneous removal by ventilation of 
the products of human exhalation, while at the same time the supply of 
air for combustion, may, if necessary, be kept quite independent of the 
air in the apartment so lighted. This ideal of health and comfort can 
be fully realized in the most economical manner by an intelligent use 
of the known means of incandescent gas lighting. 








The Great Photometrical Question: Fixed Light vs. 
Fixed Flow.—Ill. 


csesestiialigtets 
By Mr. W. H. Y. WEBBER, in Gas World. 

There remain to be considered several real and proposed improve- 
ments on the London Argand Burner No. 1, designed for testing pur- 
poses. Without exception, these burners, while generally conforming 
to the type, are provided with an additional part at the base, usually 
having the form of a peg fixed in the axis of the burner, so as to make 
the central air current annular; and they also have a third inlet for 
air between the body and the chimney. As remarked in the previous 
article, there is nothing novel in either modification. Argand burners 
for testing purposes with an axial peg or air deflecting cone are at least 
90 year old; and burners with multiple air currents are likewiso old 
devices. A very successful arrangement of the kind is familiar to gas 
manufacturers as the burner in Sugg’s illuminating power meter, already 
mentioned; and Mr. Sugg has always had the highest opinion of the 
merits of this burner, when used with a 3-inch flame, for testing all 
grades of coal gas through the range possible in practice. Mr. Sugg 
made use of it for all his standards of light, with cut off, for testing 
lighthouse and other high power lights. These standards were of 10, 
16, 5 and 100-candle power. In these arrangements the principle is 
the rational one, also adopted by the Gas Referees in connection with 
their table photometer, of burning the gas with a constant flame or 
light. The two data are convertible, and equivalent, and both conform 
to the scientific and statutory rule that the burner should be, and be 
treated as, a consumer’s burner. That is to say, the flame is always 
turned on full, so as to yield the best light obtainable from the gas 
without involving the necessity of any laboratory precautions, or min- 
ute instrumental adjustments. 

When there exists, by Act of Parliament, the condition that the gas 
must be tested at a fixed rate of consumption, which is invariably and 
quite arbitrarily 5 cubic feet an hour, it becomes a question of adjust- 
ing the burner accordingly, if the best result is to be obtained. This 
means a special burner for every make of gas—not at all a consumer's 
affair; for he has to buy his burner as made in large quantities for the 
trade. However, having abandoned reason and common sense in the 
prescription, there remains the science of the burner maker, who sets 





to work to satisfy the conditions. A certain gas company’s Act of 
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Parliament prescribes a 15-hole argand, to burn at the rate of 5 cubic 
feet an hour, and produce a light equal in intensity to 14 candles. So 
be it. All the specialist in burner design asks is a sample of the gas 
in question in sufficient bulk for his experiments. The number of holes 
is immaterial. He takes a burner body of the size of the London 
Argand No. 1, and cuts in it 15 holes of such a size and shape as will 
make a good flame for the rate of consumption. Next, he adjusts bis 
air supply. He inserts, for choice, an axial peg, and makes a conical 
air deflector for the outer main current. Another air current is admit- 
ted immediately inside the chimney, the purpose of which is to get a 
little fresh air to the higher part of the flame, thus completing the com- 
bustion. Then, the dimension of these various air inlets being artfully 
proportioned to the draught of the chimney—there is the burner! Of 
such design are the famous ‘‘ Wandsworth ” Argand for 14-candle gas 
of this particular brand, the ‘‘ Brentford ” and the “ Salford” Argands, 
as illustrated herewith. The highest power argand test burner yet 
designed is that made by Mr. Sugg for 20-candle gas, which has 4 air 
currents—the axial peg being made hollow with this object, and 
** flared ” outwards at the top to act as adeflector. (See figure ) 





The The The For 


“Wandsworth,” “ Brentford.” * Salford,” 20-Candle Gas. 


Of course, all these appliances are laboratory instruments, pure and 
simple. Some of them, especially the ‘‘ Wandsworth,” have been 
adopted by name by gas companies in recent Acts; but they are not 
standards. Nobody is to know whether the dimensions of the im- 
portant parts are uniform, or not. There is the burner in the photo 
meter, and the tester must make use of it, asking no questions lest the 
proverbial effect be evoked. A particular make of gas, which suits 
the manufacturer, will not burn at the rate of 5 cubic feet per hour in 
the burner supplied for testing it, and called, we will say, the “Clegg” 
Argand. Send it to the workshop and have ,, inch turned off the 
peg. Result, satisfaction! Nor is it easy to see a way out of this kind 
of proceeding, or any objection to it, in the circumstances. Only it 
seems rather absurd, from the consumer’s point of view. And, really, 
this process of adjustment of the parts of an Argand burner to give a 
desired result can be carried so far that, as Mr. G. Helps observed at 
the last Institution of Gas Engineers’ meeting, it is easy in this way to 
make the illuminating power of gas ‘‘ anything you like.” When the 
whole scheme is successfully worked, common coal gas can be got to 
show 20-candle power; but the smallest alteration of any one of the 
factors will upset the performance, and make a reading impracticable. 
It has been proposed to form the central peg with some means of 
adjustment to meet this eventuality, such as a cone with a screw move- 
ment in the vertical sense, thus allowing the central air supply to be 
varied at will, with a micromic guage to indicate the extent of the 
opening. Or, the height of such a cone could be varied by basing it 
on a movable number of disks. Or the whole air supply could, of 
course, be shuttered like an ajustable bunsen; but how could any such 
mutable device be designated a standard? As well make pint pots and 
foot rules of india rubber. 

Mr. W. Grafton has designed a choke-bore London Argand No. 1, 
which has the somewhat questionable feature of not plainly exhibiting, 
as fixed in the photometer, its departure from the standard form, while 
it is intended to give better results. It is not suggested for an instant, 


of course, that the designer had any such object in his mind © jep jy 
essayed to improve the London Argand No. 1 in this fashion: '), th, 
fact is so, It is understood that Mr. Grafton has designed 
burner in which the same purpose of air adjustment is effected b> ay ay. 
ial part. I have not yet seen this burner in use and cannot say | wha 
respect or how substantially it differs from older examples of t!. clas. 
I believe that several gas apparatus manufacturers are givin thei, 
attention to the designing of test burners; and it would be surp: sing jf 
the recent agitation of the whole subject did not produce th: usya| 
effect of bringing more work into the Patent Office. It has to | seen, 
however, how much margin remains to be occupied in this direction, 
Personally, I do not think the endeavor worth the making. I: strikes 
me as quite impossible for the chaotic wreck of sound principles in ga 
testing, brought about by the blundering of the London County Coup. 
cil, and the momentary aberration of the Departmental Commitee, tp 
remain Jong in the past of industrial progress. The Depart:enta| 
Committee misunderstood their commission, and went wool gathiering 
after ‘‘ nomenclature” where they should have sought for classification, 
They were as Linnzous in botany, driven to distinguish by an ar‘ ificia| 
system, and unobservant of natural order. The County Council hay 
never had the good fortune to be well advised in gas matters; and 
nothing better than confusion worse confounded was to be expected of 
their attempt to modify the recommendations of the Departmental 
Committee. Let them reap as they have sown. Let every gas company 
in London and the surburbs, touched by them, demand and propose, 
test burner of its own, and wait for results. I do not refer to the was 
of money involved in this muddle; since that consideration does no 
weigh with the County Council, who have squandered many thousands 
of pounds through trusting implicity to officials and agents, and as, 
consequence of giving effect to the prejudices and suspicions of the 
small politicians in their own body. It is hopeless to expect anything 
better from an authority so constituted and swayed. 

It is possible, however, to look beyond the immediate situation, ani 
form the judgment that eventually sounder principles and wiser coun 
sels will prevail. It is not an extravagant hope that deliverance ma 
come from the provincial gas manufacturers, who are already at clos 
grips than the metropolitan undertakings with the competition 
electricity and power gas. After all, the Londoners who compose tie 
majority of the County Council are neither business men or person 
alties who count for much outside the little coterie of officials unde 
their orders. They have no part in the contemporary development of 
the great national industries, amongst which that of gas already bulk 
so largely, and will in aJl probability both grow and change. (as, 
servant of all work to the community, is for the moment not-completel 
understood or appreciated in localities where it has hitherto playel 
another and more limited part. There are other influences in oper 
tion, to the injury of the business prospects of the Loudon gas com 
panies, which it would be a digression to discuss in the present conne 
tion, but can be alluded to in passing as complications from whic 
provincial undertakings are mostly free. I will conclude this revie 
of the photometrical problem with the prediction that the solution wi 
come from the industrial side, in which the provincial interest will tai 
the lead. I do not believe that the criterion of illuminating power wi 
be soon or easily abondoned in the United Kingdom, as it appears to) 
in Germany; because it has no real substitute, at present, as a test 
satisfy the consumer that he is being served with a commodity suitab 
for all the purposes for which he has been accustomed to purchase! 
But this proposition implies a sensible test, such as a London Argat 
Burner No. 1, with a steadied and constant flame, is quite competent 
provide, without involving the pedantry of the photometer room, 4 
which too much has been heard. ~ 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES 


saianalitaasties 

Tue Gas Machinery Company has received the contract from 
Citizens Gas and Coke Company, of Grand Junction, Col., for the 0 
struction of a complete coal gas works, which is to be installed at on 





Tue charters for the Malvern Gas and Light Company and th: Ms 
vern Heat and Power Company, have been issued by the State Dp 
ment at Harrisburg, and have been sent to the West Chester prop.0l4 
of said corporation: P. H. and W. J. Corcoran and ©, F. Cite 
They have also applied for a charter for an electric light company! 
Malvern. 





THE announcement is made that all details have been arrang d { 
the consolidation of the street railway, gas and electric light in :r¢ 





of the Mahoning and Pennsylvania railway system and the Yous 
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he HM own Consolidated Gas and Electric Company, with the allied com-|rectly bearing on gas engineering—for further information address 
the panies The merger involves 32 corporations which will be under the} Mr. C. T. Burgess, of the University of Wisconsin, at Madison, Wis. 
ler HM name f the Mahoning and Shenango Railway and Light Company. 

ax: MM The ca vital stock of the new company will be $10,000,000. It will bea THE contract for a gas plant for Morrison, Ills., was let to Frank D. 
hat MMMM penns) |vania corporation. None of the 32 subsidiary companies will | Moses, not Sterling, as mentioned in last week's issue. 

ass, HMM he diss lved, they remaining intact for the purpose of holding the — : : ; . . 
eir MMM yariou. charters and franchises which they have. The consolidation, taE beginning of epauations in Masinnti's, we, nen gn pank wi 
¢ it Mis sai’, controls 175 miles of street railway line and the gas and elec- be considerably delayed by the failure of the concrete holder tank to 


sual 
een, 
‘ion, 
rikeg 
1 gas 
oun 
e, to 
ntal 
ring 
tion, 
ficial 
have 

and 
Led of 
ental 
\pany 
DOSE a 
Waste 
PS not 
sands 


ric ligt privileges of Youngstown, New Castle, Sharon, South 
haron, Sharpsville, Struthers, Wheatland, Girard and Warren. The 
ines extend from Leavittsburg through Warren, Niles, Girard, 
foungsiown, Struthers, Lowellville, New Castle and Wampum on the 
pe hand and from Youngstown through Hubbard, Sharon, Sharps- 
illeon the other; with connections running from Hubbard to New 
astle; from Sharon to South Sharon and Wheatland; from Youngs- 
own to Struthers on the south side of the river; from Niles to Mineral 
Ridge together with the lines in Warren, Niles, Youngstown, New 
astle and Sharon. 





























Mr. G. TRacy Rogers, of Binghamton and Buffalo, together with 
0 H. Wise, of the firm of Wise Bros., No. 64 William street, New 
York city, has purchased the property of the Rutland corporation at 
Rutland, Vt., this including street railway lines, electric and gas 
ighting plants and the water power franchise of Rutland. 





Mr. CHARLES Draper, of Sullivan, Ind., has been granted a franchise 
perect and operate a gas plant at Sullivan. The franchise provides 
bat gas be furnished for 3 years at the rate of $1.25 per 1,000, and after 











dasaqmmoat at $1 per 1,000, The plant is to be in operation within 1 year. 
f : ? 
ah LEECHBURG, Pa., is to be lighted by electricity no more, for 5 years, 
tleast. The borough council decided not to enter into another con- 
act with the Leechburg Electric Light and Power Company, which 
D, and . 
oul lighted the streets for the past 6 years. Instead, it entered intoa 
_ Mapyear contract for incandescent gas lights, at an annual saving, it is 
e ma 
gured, of $300. 
- close 
ion off THe property of the Holland (Mich.) Gas Company has been pur- 
ose thé ie ed by Joseph H. Brewer, Hugh Blair and George Riegel, of this 
persou ty, for $170,000. It is the plan of the new company to expend $25,000 
unde ithin a year in pipe line extensions and improvements to the plant. 
nent is proposed to extend the service to Zeeland and to Macatawa Park. 
y bulk 
























THE City Council of Cumberland, Md., granted a franchise to the 
tlantic Gas Company, for the laying of mains in Cumberland for 


Gas, 3 
1 pletel 


played atural gas, which the Company proposes to pipe from the West Vir- 
- opersgammuia fields, The price of the gas is not to exceed 50 cents per 1,000 
1s commm™mvic feet, A franchise tax of $250 annually is to be paid the city and 


connetamme’ city buildings are to be heated and lighted free. 
1 whic 


s revie 





Tae Grand Rapids (Mich.) Gas Light Company gave all of the 
mployees a most enjoyable picnic at Jenison Electric Park. The 


ion will 
vill tal acheon and amusements provided were excellent. This is an annual 
ver wie at Grand Rapids, and productive of much good feeling among 


ars to Ue employees. 


a test 
suitabl 
chase 





Mr. M. Dwiaut Munaer, who suffered a stroke of paralysis, died on 
ugust 19h, During the years 1876-1893, he was President and Man- 
tr of the Canandaigua Gas Light Company, of New York. In 











hold water as it should. The Company had been running water into 
the tank from a 4-inch hose, but it was impossible to raise the water to 
the proper height. 


THE Marlboro-Hudson (Mass.) Gas Light Company closed a deal for 
the sale of its plant in South Framingham. The Company controls 
gas lighting plants in Marlboro, Hudson, Amesbury and Salisbury 
Beach. 


THE Winona (Minn.) Gas Company has transferred its entire plant, 
including its gas making establishment and mains, to the Winona Gas 
Light and Coke Company, a new company formed after the recent 
purchase of a controlling interest in the Winona plant by Cleveland 
capital. Local men, however, are still retained at the head of the en- 
terprise, W. B. Parsons being president of the Company and C, A. 
Boalt the secretary. The new company has ordered pipe and within 
the present month will begin the laying of five more miles of gas mains 
in Winona. It already has begun the erection of a new gasholder to 
contain 200,000 cubic feet of gas, the holding capacity of the old com- 
pany being limited to 60,000 feet. 











DETROIT capitalists have purchased the Union Gas, Light and Elec- 
tric Company, of Urbana, Ills. 





A COMPANY to engage in the manufacture of gas is arranging to 
establish a plant at Avondale, Pa., to supply the towns in southern 
Chester County. The use of the streets in Kennett, Toughkenamon, 
Avondale and West Grove has been asked for by the promoters. 





TuE Borough Council of Hightstown, N. J., has voted unanimously 
to install a gas plant and has submitted the matter to several companies 
for bids. 


Many changes will be made in the present electric and gas systems 
of the Bristol Gas ane Electric Light Company, of Bristol, Tenn., with 
a view of giving Bristol more up to date gas and electric devices. The 
local corporation has sold to the General Electric Company, of New 
York. 


Captain T. D. MILLER, the Manager of the Gas Company of New 
Orleans, La., adopted a new method for educating the employees of that 
concern in the mosquito theory. Several days ago the foreman at the 
gas works reported that one of the men had a case of yellow fever at 
his home. Some of the other workmen objected to this man coming to 
work among them, and it was some time before they could be per- 
suaded that there was no danger. The following day another case was 
reported in the home of another workman in the same neighborhood, 
and the objections of the workmen became more strenuous. Captain 
Miller feared that if this kept up there would be some interruption in 
the work of the plant. He called all the men in the plant together and 
Dr. Kohnke and other experts gave them an illustrated lecture on the 
theory, convincing them that the mosquito was the only thing which 
they had to fear, and that if these were eradicated they could have 
cases of yellow fever all around them without the least danger of catch- 
ing the disease. Captain Miller’s son had had yellow fever and the 
family by observing these precautions were not attacked. 











A CERTIFICATE of consolidation of the Toledo (O.) Gas Light aud Coke 
Company, the Citizen’s Gas Light Company and the Toledo Heating 
and Lighting Company, into the Toledo Gas Electric and Heating 
Company, was filed with the Secretary of State.. The capital stock is 
$2,500,000. Bonds of the coke Company, par value $50, are convertible 
into bonds and the stock of the new Company at $60 of the bonds and 
$25 for the stock. Bonds of the lighting Company, par value $100 are 
convertible into $55 of the bonds and $200 of the stock. The Citizen’s 
Company is owned by the coke Company and this fact having been 
taken into consideration in fixing the latter’s value, stock of the Citizen’s 


Company will not be convertible. The officers are: W. F. Robinson, 
President; Jas. S. Baily, Jr., Vice-President; K. Secor, Treasurer; L. © 
B. Becharth, Assistant Treasurer; Frank W. Caughling, Secretary ; 
Edgar C. Hampton, Assistant Secretary. All are of Toledo except 
Vice-President Pierce, who is of St. Louis. The Company is author- 
ized to issue $2,500,000 5 per cent. 50-year bonds, which shall be a lien 





Argalg@™s he bought out the Excelsior Electric Light Company, which was 
petent MPrganized as the Canandaigua Electric Light Company, of which he 
room, ame Manager till 1897. Mr. Munger was aman of wide interests and 
ive in public matters, 
‘ATIES A DesPaATCH from’ Caracas, Venezuela, June 30, said that the muni- 
al vovernment, having sued the Caracas Gas and Electric Light 
from WpPupany for breach of contract, the Company replied by serving notice 
the commit it would not light the city after July 5. The government immedi- 
at ony ‘ook possession of the entire plant of the Company on August 
x Ii was declared bankrupt. 
e Depa ie Citizens Water and Light Company has organized at Portland, 
row Ole. for the purpose of manufacturing gas and electricity and ma- 
- tte faery Of various kinds, with $230,000 capital stock, of which $300 is 
npany Md ia. Officers: President, C. E. Glauflin, of Portland; Treasurer, 
L. Cram, of Portland. Certificate approved, August 18, 1905, 
e : HE University of Wisconsin has started a course in gas engineering, 
Youn ‘ir three years of which are identical with the chemical engineer- 


Course, the balance of this course will contain optional studies di- 


against all its property. 
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New York & Richmond Gas 
Co. (Staten Isiand)...... 1,500,000 
la an — lst Mtg. Gold Bds.5p.ct. 1,000,000 
Northern Union, Bonds,5°s. 1,250,000 
‘ GAS LIGHT dau IRNAL New York and East River.. 
iene see <a Bonds1st6's........s0+. 8,500,000 
Sw 7 ** 1st Con. 5’s....... 1,500,000 
ShanbarG, ..ccececcccescccece 5,000,000 
A. M. CALLENDEE & CO., Preferred..... ecasccecce SAIN NO0 
PROPRIETOBS. Bonds, ist Mortgage, 5’s 1,500,000 
EE cccineveccnvénccscces 299.650 
THOS. J. mente ny Out-of-Town Oompantes. 
ELBERT P. CALLENDER, Brooklyn Union .....,...... 15,000,000 
EDITOBS. ed ** Bonds(5's) 15 000,000 
Bay State.......sseese02-- 50,000,000 
“ ncome Bonds...., 2,000,000 
CHAS. E. SANDERSON, Binghamton Gas Works.... 450,000 
MANAGER. ‘© Ist Mtg.5’s...... +» 509,000 
Boston United Gas Co.— 
PUBLISHED ON #£ACH MONDAY OF THE YRAR AT ery a ts renal a a 
No. 42 Pine Street, New York. Buffalo City Gas Co........ 5,500,000 
Telephone, 2996 John. ee ** Bonds,5’s 5,250,000 
Capital, Sacramento...... 500,000 
. Bonds (6°S)...ce.sseeess 150,000 
TERMS: Chicago Gas Co. Guaran- 
ScssortpTion—Three Dollars per annum, in advance. teed Gold Bonds........ 7,650,000 
Single copies, 10 Cents. Cincinnaté Gas and Electric 
ea GP ccccceccesenssccccccccce 90,008,008 
The Journat is the official organ of the Columbus (O.) Gas Co., ist 
New ENGLAND Association or Gas Encingers. | Mortg.geBonds.......... 1,500,000 
AMERICAN Gas LIGHT ASSOCIATION. Columbus (0.) Gas Lt. & 
Giessen’ Gis Aaenenenen. Heating 00........00..... 1,682,750 
O10 Gas LIGHT ASSOCIATION. Preferred...........5... 3,026,500 
ee Consumers, Toronto........ 000,000 
lidated, Baltimore.... 11,000,000 
NOTIFICATION RESPECTING ADVERTISING. — see ~ er 
Orders for new advertising, or for changes in Cc ©, lst 6's. .... 1,000,000 
standing advertisements, to insure attention in the Equitable, ist 6's....... 910,000 
: “i . 7 ‘ Consolidated, ist 5°s.... 1,490 000 
issue following their reception, must be in hand ConsolidatedGasCo.ofN.J. 1,000,000 
any time of Wednesday. ** Con. Mtg.5’s...... 880,000 
oa BREED step secasnsescees 75,000 
AGENTS: Deteels City GasCo........ 4,825,500 
** Prior Lien 5’s....... 6,608,000 
New York—American News Co., 39 and 41 Chambers 8t. | ng¢roit Gas a $81,000 
Germiny—Lemcke & Buechner, of New York. ae See 16,000 
England—Aug. Siegle, 30 Lime Street, London. Equitable Gas & Fuel Co. "i 
Chicago, Bonds........... 2,000,000 
MONDAY, SEPTEMBER 4, 1905. ry enone Gas Co. ptr 
= Bonds......... - 2,000,000 
The Market for Gas Securities. | Grand Rapids Gas Lt. Co. 
Let Mtg.5's........seseeeee 1,825,000 
% . wy | H@rtlOrd...ccecrreceee.seeee 750,000 
Apart from the world reputation that will] gudson County Gas Co., of 
perforce attach to President Roosevelt as the] New Jersey.............. 10,500,000 
f E ° ” Bonds, 5’s...,.. 10,600,000 
oremost and most progressive ruler of his day Sedienagetis. 2,000,000 
and from the tremendous prestige that the Bonds, 5°S....... 000 
United States has, at the same time, attained | Jackson Gas Co............ 250,000 
among t . . . mad ist Mtg.5°s......0. 290,000 
g the Powers, the financial, industrial Kansas City Gas Light Co., 
and commercial advantages that must come to| of missouri..... seseeeeee. 5,000,000 
this country as a direct result of the Russo- Bonds, 1st 5's.........0.. 3,822,000 
Japanese war now so happily ended, are far age lg EAE occ0.cc000 SAAEND 
too great for easy measurement at the moment. Re aan 
Gas securities were generally weak in sympa- | Lafayette Gas Co., Ind..... 1,000,000 
thy with the general market. The public] BODd6.....+1.sseessseee 1,000,008 
looked for higher prices on the peace settle- a aeecen Elec. Co. one 
ment, but as usual the unexpected always hap- ** Jet Mtg.6°s......... 350,000 
pens in Wall street. ** 6 per cent. scrip, 
due 1910......00. 100,000 
Montreal, Canada .......... 2,000,000 
Gas Stocks. Nashville Gas Lt. Co........ 1,000,000 
Newark, N. J.,Con.Gas Co. 6,000,000 
” Bonds, 6's .....scecsesees 4,600, 
Quotations by George W. Close, Broker and New ee emer ~ mae 
Dealer in Gas Stocks, PeoplesG.L.&CokeCo..of 
16 Watt STREET, New Yorxr Orrr. SD cnccndcadeccanes 25,000,000 
Peoples Gas Lt. & Coke Co., 
SEPTEMBER 4, Chicago, ist Mortgage... 20,100,000 
ara % 

a communications will receive particular atten- se Gas & Elec. Co.. 2,150,000 
Pini a A nai Quotations are bared on the par| Gongolidateds's.. aaa 
u eereeeee 9 . 

ihe ber share. San Francisco, Cal......... 15,800,000 
N. ¥. City Oompantes. Capital. Par. Btd. Asked. | St- Joseph Gas Co. 
aad ist Mtg.5’s........ 751, 
Consolidated .......-..++.$78177,000 100 184 185 | st, Paul Geskight Cox, apenane 
ntral Union, Bonds, 5's . 3,000,000 1,006  108}4 110 ist Mortgage 6's. "850,000 
Syaate Bonds, 6's.. seteeee 1,000,000 1,000 ae 10g Extension 6's eree 600,000 
ist Con.5°s....... 2,800,000 1000 118 120 sc he ga - 
Mutual..... seeeeecesece 3,500,000 100 300 320 Gensel ertgags, Fe pipe 
teecee 7 
Municipal Bonds.....,...... 750,000 : of ~ eaeamabanataee ye yoo 
New A . ee eeeeeeeeeeseeeees 2,047 000 
msterdam Gas Co. .. 
Bonds, 5's lu Washington, D. C eteeeeeeee 2,600,000 
CeCe eee eeeces :000,000 1,000 lll 118 First mortgage 6’s,...., 600,000 
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GAS ENGINEERS, 


Michigan Ammonia Works, Detroit, Mich.,...... 





The Western Gas Construction Co., Fort Wayne, Ind 





The Gas Machinery Co., Cleveland, O,,....ssssssesesess 





ve 
A. E. Boardman, New York City.....cccses seesceesees.. 383 
Baxter & Young, Detroit, Mich,.........+0+5 eecccccece. 391 
B. BB. Chollar, Bt. LOUIS, Me... cccccccccccccccvcccccccccccs. it 
David Leavitt Hough, New York City........scsesseeee. 39] 
Davis & Farnum Mfg. Co., Waltham, Mass......... sy 
Economica!lGasA pparatusConstruct’n Co.,Toronto,Oni 3x; 
Frank D. Moses, Trenton, N, J...cccccsscecevees eeeeees. 383 
Fred. Bredel Co., Milwaukee, Wis.......6..cesessesseeses. 3Y j 
Frederic Egner, Washington, D. C......cccccessceesesees. 306 I 
Geo. R. Rowland, New York City.......... vovesene voces ON4 I 
Humphreys & Glasgow, New York City....... passes se 393 J 
Isbell-Porter Co., Newark, N J..ccccscscsceceecssseeecee 394 K 
J. F. W. Jost, Philadelphia, Pa........... pebeenieesesss.. 00 N 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... Seesecees. OR N 
The Gas Machinery Co., Cleveland, O.......ceseesseseee. 38) P 
The Jeffrey Manufacturing Co., Columbus, 0........... 3H 
The Western Gas Construction Co., Fort Wayne, Ind... 4() | 
United Gas Improvement Co., Philadelphia, Pa....... . 387 Ni 
Re 
GAS WORKS APPARATUS AND 
CONSTRUCTION. 
A. E. Boardman, New York City ...cccsssesess -seccess. 388 Pit 
Bartlett, Hayward & Co., Baltimore, Md..........+.. 398 
Baxter & Young, Detroit, Mich..........sesessseeees eos. Sl 
California Light and Fuel Co., San Francisco. Cal....... 3% Che 
Connelly Iron Sponge and Governor Co., New York City 34 Day 
Continental Iron Works, Brooklyn, N. Y....scseseeees... 304 Dot 
Oruse-Kemper Co., Philadelphia, Pa.........csesseee-.... 38 Eco 
Davis and Farnum Mfg. Co.,Waltham, Mass.,........... 39 R. I 
Deily & Fowler, Philadelphia, Pa.........ece0 csesseseess 3% Wal 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont. 38) 
Empire Gas Construction & Improvement Oo., N. Y. City 38] 
Frank D. Moses, Trenton, N. J............. eevececccccces Wi Bery 
Fred. Bredel Co., Milwaukee, Wis,.......ssceeseseeeess.. 3M Perk 
G. Shepard Page’s Sons, New York City........5..... coos Ol Wesi 
Humphreys & Glasgow, New York City........00....005 395 
Isbell-Porter Company, New York City........ssscsse0.. 3 SPE 
Kerr Murray Mfg. Co., Fort Wayne, Ind.,.........0..... i S. R. 
Lloyd Construction Co., Detroit, Mich.......ccese. sees. 38 
Logan Iron Works, Brooklyn, N. Y...ccccccccccsccecseses 3% 
Quintard Iron Works, New York City ,............. = Safet 
R. D. Wood & Co., Philadelphia, Pa....cccssccccccseceees dit , 
Riter-Conley Mfg. Co., Pittaburgh, Pa,....... sesecseees 0) 
Stacey Mfg. Co., Cincinnati, O......... eeeeeeeeeees . 3% Sulliy 
The Gas Machinery Co., Cleveland, OO Ram de 
The Jeffrey Manufacturing Co., Columbus, O........... 3s 
The Western Gas Construction Co., Fort Wayne, Ind,... 4 Georg 
United Gas Improvement Oo., Philadelphia, Pa ...... 3 H. Mu 
PROCESSES. 
Bartiett, Hayward & Co., Baltimore, Md.,............... iM Perkir 
BD. TE. Gee WG. Geis, BRO... cncesccedegeocceces< a 
Economical GasApparatusConstruct’n Co, Toronto,Ont. : " 
Fred. Bredel.Co., Milwaukee, Wis.. evccccceccccccces & G.A.E 
Humphreys & Glasgow, New York aa et 3 7 
The Gas Machinery Co., Cleveland, O..........esesesees: 34 
The Western Gas Construction Co., Fort Wayne, Ind.... 4 Ades’ 
United Gas Improvement Co., Philadelphia, Pa.......... MM 6 = og! 
SCRUBBERS AND CONDENSERS, —— 
Continental Iron Works, Brooklyn, N.Y .......sscesces.. # ee 
Davis & Farnum Mfg. Co., Waltham, Mass.. .. ..... G. A.B 
Reonomical Gas ApparatusConstruct'no.. Toronto, Ont. Kerr Mi 
Fred. Bredel Co., Milwaukee, Wis.. eeeeeeececenes The Gas 
Isbell-Porter Co., Newark, N. J .......5. TTITTTTTT TTT Tite The Jeff 
Kerr Murray Mfg. Co., Fort Wayne, Ind.,.....sseee0.... a The Lin! 
Logan Iron Works, Brooklyn, N. Y..se.0+ veseeseeeseess Ml The Lin! 
R. D. Wood & Co., Philadelphia, Pa....... eee e8eeeeee The We; 
Riter-Conley Mfg. Co., Pittsburgh, Pa...... ...csseees 
Stacey Mfg. Co., Cincinnati, O........60..cseeeeeee: Snes CHAR 
The Gas Machifiery o., GMevalan®, O.sscve.ssssss an Davis 
The Western Gas Construction Co., Fort Wayne, Ind.. K & 
err Mu 
PRODUCER POWER PLANTS. Stacey & 
Economical Gas Apparatus Construct’n Co,,Toronto,Ont. 
R. D. Wood & Co., Philadelphia, Pa......cescsccsececess: 3 
Standard 
TAR AND CARBONIC ACID EXTRACTO “. Com; 
e 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. —_ 
Fred. Bredel Co., Milwaukee, Wis.......cccccccccsccece 
Isbell-Porter Co.. Newark, N. J.......0.. sreeeeeeecsecoess MC. M, Kel 
Kerr Murray Mfg. Uo., Fort Wayne, Ind................. Fred. Bre 
Stacey Mfg. Co., Cincinnati, O......cccccscccccccccecs The Jeffre 
The Gas Machinery Se., Cleveland, O.rcccccccccesce ‘ 
The Western Gas Construction Co , Fort Wayne, Ind STEAM 
AMMONIA CONCENTRATORS, §f¢ Laval: 
Fred. Bredel Co., Milwaukee, Wis.......ssscsececseces: - 
Kerr Murray Mfg. Co., Fort Wayne, Ind................: ‘ 
freen Fue 
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GAS METERS. 


,erican Meter Co., New York and Philadelphia........ 399 
troit Meter Company, Detroit, Mich,.....cccssecsssess 399 
McDonald & Co., Ee rer er 397 
ime & McIihenny, Philadelphia, Pa........00....+s0008 399 
in J. Griffin BGe., PRMAGSIBNIA, PA. occccccecccccccces 360 
Kk -ystone MeterCo., Royersford, Pa.....cecccesssceseees B08 
‘.ryland Meter and Mfg. Co., Baltimore, Md.,........ .. 398 
ric Me‘al Co , Erie, Pa...... oon <> eee BOD 
haniel Tufts Meter Co., Boston, Mass.... ..ss.ee0. . 393 
w York Improved Meter Co., New York City...... o..- 398 
tsburgh Meter Co., Pittsburgh, Pa............ cocccccce SOC 


“ys wew 


PREPAYMENT METERS. 


A werican Meter Co.,New York and Philadelphia. ....,. 399 
D. McDonald & Co., Albany, N. Y..cccscccccccccccccccce + OOt 
Heime & Mclilhenny, Philadelphia, Pa....... 399 
Jonn J. Griffin & Co., Philadelphia, Pa....... ....cseeeees 

Keystone Meter Oo., Royersford, P&...ccssees sas cses ». 398 


Nathaniel Tufts Meter Co., Boston, Mass............0.+. 398 
New York Improved Meter Co., New York City......... 398 
Pittsburgh Meter Co., Pittsburgh, Pa ..........esee..-.. 397 


PREPAYMENT METER ATTACHMENTS. 


New York Improved Meter Co., New York City..... —— 
Reeves Mfg. Co., New Haven, Conn....sccccsees 392 


WATER METERS. 
Pittsburgh Meter Co., Pittsburgh, Pa.........sceeeessere 397 


GAS AND WATER PIPES. 
Charles Millar & Son Co., Utica, N. Y.......sccee-seseees 384 
Davis & Farnum Mfg. Co., Waltham, Mass.......0.ss00. 392 
Donaldsoa I:on Co., E naus, Pa.... covcce S04 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont, 381 
R. D, Wood & Co., Philadelphia, Pa.....scecsccsccesseees B04 
Warren Foundry and Machine Co., New York City...... 384 


GAS COALS. 
Berwind-White Coal Mining Co., New York and Phila. 390 
Perkins & Co., New York Olty........-sccesccccccccccccs 300 
Westmoreland Gas Coal Co., Philadelphia, Pa .......... 391 


SPECIALTIES FOR OIL AND PIPE LINES, 
8. R. Dresser, Bradford, Pa...... PIT TITITITTTTTTtitirn:..:) 


GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N.Y. Cltyncccccccccccccccs 384 


MAIN AND SERVICE LAYING. 
Sullivan Brog., Flushing, N. Y¥.....ccocccoccscccccecseseccs B77 


GAS TAPPING MACHINES, 


George Light, Dayton, RMaMnatanbuh soup ubdtebaceseescns 384 
H. Mueller Manufacturing Company,Decatur, Ills. 382 384 


CANNEL COALS. 


Perkins & Co., Now York City...ccccccccccsseseccccseces 300 


STOKING MACHINERY. 
G. A. Bronder, New York City..........ssseescecees 


eeeee 


CONVEYORS, 
Adam Weber Sons, New York City.......ssccccsecsssess 388 
C. W. Hunt Company, New York City..........00. 
Dodge Coal Storage Co., New York City................ 
Economical Gas ApparatusCo.struct’n Co.,Toronto,Ont. 381 
Fred. Bredel Co., Milwaukee, Wis..........sesscsccee-.-. 390 
G. A. Bronder, New York City.....cccceccisccccescecscess 389 
Kerr Murray Mfg. Co., Fort Wayne, Ind.............-... B92 
The Gas Machinery Co., Cleveland, O..........sesescsees B80 
The Jeffrey Manufacturing Co., Columbus, O....... ... 390 
The Link-Belt Engineering Co., Philadelphia, Pa... . .. 381 
The Link-Belt Machinery Co., Chicago, Ills.............. 326 
The Western Gas Construction Co., Fort Wayne, Ind. .. 400 


CHARGING BARROWS & COAL WAGONS, 


Davis & Farnum Mfg. Co., Waltham, MAGS... cicctcoanss M0 
Kerr Murray Mfg. Co., Fort Wayne, Ind...........ssse0. 392 
Stacey Mfg. Co., Cincinnati, O.....e.ceesccsssccscsescece B96 


GAS ENRICHERS, 
Standard Oil Co., New York City..........sssessecessees 391 
Sun Company, Pittsburgh, Pa......sccccscsssesccssssssees BOL 
The Sun Oil Co., Pittshurgh, Pa,...cccccssssssssesvscees S91 


COKE CRUSHERS, 
C. M, Keller, Columbus, Ind,......cscessececcssssssccees 391 
Fred. Bredel Co., Milwaukee. Wis......sssscssseseccsecce 390 
The Jeffrey Manufacturing Co., Columbus,0O........... 30 


STEAM BLOWER FOR BURNING BREEZE. 
De Laval Steam Turbine Co., Trenton, N. J......cacceee 381 


ECONOMIZERS. 


GAS GAUGES. 


GAS GOVERNORS, 
Connelly Iron Sponge & Governor Co., NewYork City.. 
Fred. Bredel Co., Milwaukee, Wis. ....0 cecsccce cecccecs 
Isbell-Porter Co., Newark, N.J...... coe cocccccccceces 
Johnson-Reynolds Co., Anderson, Ind voce see scsecesees 391 
Pittsburgh Meter Co., Pittsburgh, Pa.......ce.0..cseeeees 397 
R. D. Wood & Co., Philadelphia, Pa. Pe eeereeeeseseseoees 394 


CEMENTS. 
Cc. L. Gerould, Bloomington, Ind secvcccccecs Ceeeerece.« 


RETORTS AND FIREBRICKS, 


389 
390 
394 


383 


Adam Weber Sons (Albert J. Weber’s Construction)..., 388 
Baltimore Retort and Firebrick Co,, Baltimore, Md..,... 388 
Brooklyn Firebrick Works, Brooklyn, N. Y......0ssee0.. 380 
Harbison-Walker Refractories Co., Pittsburgh, Pa...... 378 
Henry Maurer & Son, New York City.......ssecees sees. 388 
James Gardner, Jr., Co., Pittsburgh, Pa..,...s.see0...-- 3E8 
J. H. Gautier & Co., Jersey City, N.J..... ecccccccccee. 388 
Laclede Firebrick Mfg. Co., St. Louis, Mo........:...... 380 
Missouri Firebrick’Co., St. Louis, MO.....cecessceseeseees 388 


National Pyrogranit Co., New York City. ........cseceees 
Parker-Rur sell Mining and Mfg, Co., St. Louis, Mo..... 


INCLINED RETORTS. 
Adam Weber Sons (Graham, Morton [England] System) 388 
Fred. Bredel Co., Milwaukee, Wis.......ccscscsseccessess BN 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 377 


VERTICAL 8S. 
Adam Weber Sons, New York City...... 388 
Connelly Iron Sponge & Gov. Co.(Drake’s [Eng.] System) 389 
Fred. Bredel Co., Milwaukee, Wis.......csseesecsssecssees 390 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 377 


VERTICAL RETORTS, CHARGING AND 
DISCHARGING VERTICALLY. 


Adam Weber Sons, New York City....sccscsccssecsceees 389 


REGENERATIVE FURNACES. 
Adam Weber Sons, New York City.....csccsssssseeseees O90 
Bartlett, Hayward & Co., Baltimore, Md........esss000.. 393 
Fred. Bredel Co., Milwaukee, Wi8......sesseseees coococes Gee 
J. H. Gautier & Co., Jersey City, N. Jiccsseeescecsccees+ 388 
Laclede Firebrick Mfg. Co., St. Louis, Mo........... eve. 380 
Parker-Russell Mining and Mfg. Co., 8t. Louis, Mo..... 377 


388 
377 


Peer esereeeress 


SELF-SEAL1 NG MOUTHPIECE DOORS, 


Continental Iron Works, Brooklyn, N.Y. ...scsssesessees 304 
Davis & Farnum Mfg. Co., Waltham, Mass.,... 392 
Fred. Bredel Co., Milwaukee, WiS......cssseessesesessees O90 
Isbell-Porter Co., Newark, N.J....... evecvceseccesvecsess OOF 
Kerr Murray Mfg. Co., Fort Wayne, Ind......,esssessees 302 
Logan Iron Works, Brooklyn, N.Y ....ssssccsssesscecees 396 
} * D. Wood & Co., Philadelphia, iisneceadecceccecaseue 394 
Stacey Mfg. Co., Cincinmati,O....,.csccccccsecssesccecees B05 
The Gas Machinery Co., Cleveland, O.....csccsssessesees 380 
The Western Gas Construction Co., Fort Wayne, Ind... 400 


CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New York City..cccesscecee svccess 


INCANDESCENT GAS LAMPS. 
Central Lighting Co., New York City.....sccsscsessesees 379 
D. M, Steward Mfg. Co., Chattanooga, Tenn.........0.. 337 
General Gas Light Co., Kalamazoo, Mich........ 
Geo. G. Ramsdell, New York City........sccccsscescceces 
Welsbach Company, Gloucester, N. J.ccssssessecces ss 


BURNERS, 
Central Lighting Co., New York City ....sseccssscseseees 
D. M. Steward Mfg. Co.,Chattanooga, Tenn,..sseceees: 
Wm. M. Crane Co:, New York City... ...5....cccssecsseee 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co , Chattanooga, Tenn.......... 


379 
297 
336 


379 
337 
381 


-. 337 


STREET LAMPS. 


Thos. T. W. Miner, New York City..cicccccccccces cocces 
Welsbach Street Lighting Co., New York and Phila.... 


384 
836 


PURIFIERS. 


Connelly Iron Sponge and GovernorCo., New York City 389 
Davis & Farnum Mfg. Co., Waltham, Mass..........se000. 392 
Fred. Bredel Co., Milwaukee, WiS......cscscsssccssescess 300 
Isbell-Porter Co., Newark, N. J.cccecccsevcessecesevcs cece O94 
Kerr Murray Mfg. Co., Fort Wayne, Ind.....ssccscessees 309 
R. D. Wood & Co., Philadelphia, Pa.....ssceseees Seeeeees 394 
Stacey Mfg. Co., EP ocvaciuecececsecedeticcecae 395 
The Western Gas Construction Co., Fort Wayne, Ind... 400 


(Continued on page 376.) 


POSITION WANTED. 


Sixteen years’ experience in the operation 
and management of gas plants. Can show 
good record. Experienced in coal and water 
gas, electric and water works. Age, 39. 














Tae Bristol Oo., Waterbury, Siac hundtccesccce eveees 380 





Position Wanted 


By a young man who has had 15 years’ 
experience in the lighting business. Have 
held present position as superintendent of 


combined gas and electric plant for 8 years, 
1577-3 Address, * H. M. E.,”’ care this Journal. 


WANTED, 
ENGAGEMENT by an engineer having 11 
years’ experience in the construction and 
operation of coal and water gas plants. 


Address, ‘‘O. A. B.,” 
Care this Journal. 


WANTED, 

A Manager for a Gas Company 
Having annual sales of about 10,000,000 
cubic feet (coal gas), located near New York. 

Address, “‘ BAXTER,” 


Care this Journal. 


WANTED, 
A GOOD GAS MANAGER, 


Understanding gas. manufacture, both coal and water. 
Must be a good business getter, and entirely capable 
of taking full charge of the business. References 
required. Address, A. C. SICKELS, 

1678-1 BERWICK, PA. 


WANTED, 


A SECOND-HAND 8, 10, 12 OR 15 
ACTUAL HORSE POWER 
OTTO GAS ENGINE. 


Agee lw 7G FP...” 
1576-tf Care this Journal. 


WANTED, 
ONE CAR CONCENTRATED GAS 














1577-2 

















1577-2 














State price per pound at shipping point. 
Address, “J,” 


Care this Journal. 


WANTED, 


A Lowe, Jr., Set of Water Gas 
Apparatus, 


Must be in first-class condition. Also, 6 by 8 . 
purifying boxes, with 24-inch seal. 


Address, ‘‘ M.,”* care this Journal. 


1577-2 











1578 3 

S Al The Consumers Gas Trust Co,, of Indiana- 

» polis, Ind., offers for sale its entire plant in- 

side of the corporate limits of Indianapolis, consisting of all 
its high and low pressure mains, including all service connec- 
tone belonging the Consumers Gas ‘lrust Co., reserving 
therefrom only cash in bank and bills, accounts and other 
moneys receivable, office fixtures and real estate at the 
southwest corner of Illinois and 22d streets. Sealed bids will 
be received until 12 o’clock noon on the 11th day of Sept., 
1905. Each bid must be accompanied with a certified check 
on some bank or trust company in the city of Indianapolis 
for the sum of fifty thousand (50,000) dollars, payable to the 
company, which will be held as a forfeit as agreed and liqui- 
dated damages, without ee in whole or in part in case 
the bid is accepted and not fulfilled. The Consumers Gas 
Trust Co., by its directors, reserves the right to reject 
any or all bids. All bids and communications should vo 
addressed to Horace McKay, Chairman of the Finance Com- 
mittee, 31 North Pennsylvania street, Indianapolis, Ind. 
There are no liens of any kind upon the okay: 
(Signed) HORACE McKAY, 
Chairman Finance Committee. 
Attest: BEMENT LYMAN, 


Secretary. 
Indianapolis, Ind., May 27th, 1905. 


1566-3m. 
FOR SALE, 
STREET LAMP GLASS. 
9,400 SIGES....ccrseqeiccccecersecce, SH- X | x 12 inches. 


[Seal.] 








4,000 tops...... sstinneibocoen OE-* One 125 “* 
1,900 tODGiiiscccccscossscscrectesess OF x SRR 1S = “ 


Address, NORTHERN UNION GAS COMPANY, 
1577-2 1815 Webster Avenue, New York City. 


FOR SALE 
TWO OIL TANES, 
Four feet by 27 feet, made of %-inch and ;- 
inch iron. Hold approximately 2,500 gallons 
each. Inquire, ‘ 








1577-2 Address, ‘* C. W. G.,”’ care this Journal. 


HERKIMER COUNTY LIGHT AND POWER COMPANY, 
1578-1 Little Falls, N. Y. 











1 
| 
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(Concluded from page 375.) 


PURIFYING MATERIALS. 
Connaellyl[ron Spongeand Governor Co., New York City 3389 


VALVES. 
ContinentallIron Works, Brooklyn, N. Y........ eccsoces C04 
Davis & Farnum Mfg. Co., Waltham, Mass.........+... 392 


Economical Gas Apparatus Construct’n Co.,Toronto,Ont 381 


lsbell-Porter Co., Newark, N.J..... cscs scccccvcccesvesss 394 
Kerr Murray Mfg. Co., Fort Wayne,Ind..... cvccccccecs GOB 
Ludlow Vaive Manufacturing Co., Troy, N.¥.....0.+.+. 383 
R. D. Wood & Co., Philadelphia, Pa............ covccecces Oot 
Stacey Mfg. Co., Cincinnati, O.......... eseees cccccccccces O05 
The P. H. & F. M. Roots Co., Connersville, Ind...... 383 
The Western Gas Construction Co.,Fort Wayne, Ind. 400 
PUMPS. 
De Laval Steam Turbine Co., Trenton, N. J.......- eccess SOL 
EX HAUSTERS. 
Connelly [ron Sponge and Governor Co., New York City 389 
Davis & Farnum Mfg. Co., Waltham, Mass.......... .. 392 
Isbell-Porter Company, Newark, N. J.... ..... eececccess O04 


Kerr Murray Mfg. Co., Fort Wayne, Ind......csccesseses. B92 
The P. H. & F. M. Roots Co. ,Connersville, Ind,.... .... 30 


PURIFIER SCREENS. 
John Cabot, Hoboken, N. J ..cccce cecseccss- cesses seccees U0 
GAS STOVES. 
American Meter Co., New York and Philadelphia......, 399 
Detroit Stove Works, Detroit and Chicago.......sseseees 376 
Keystone Meter Co., Royersford, Pa........ coccccecces. 898 
Maryiand Meter & Manufacturing Co.,Baltimore,Md. 398 
Nathaniel Tufts Meter Co.. Boston,Mass......... 98 


HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich.........00. sees 


GASHOLDER TANKS. 
J. P. Whittier, Brooklyn, N.Y ...e0ecesccsgecceescs cece: 


364 

384 
GASHOLDERS,. 
Bartlett, Hayward & Co., Baltimore, Md.......e.sesee+. 298 
Continental [ron Works, Brooklyn, N.Y¥.........ee-s0:- 304 
Cruse-Kemper Co., Philadelphia, Pa. ........sseee-e000+- 3% 
Davis & Farnum Mfg Co., Waltham, Mass............. 392 
Deily & Fowler, Philadelphia, Pa............eeees+ evcce. 306 
Economical Gas Apparatus @onstruct’n Co.,Toronto,Ont. 38] 
Kerr Murray Mg. Co., Fort Wayne, Ind...... ssesesses. B32 





Logan Iron Works, Brooklyn, N.Y..........++00+- os 
R. D. Wood & Co., Philadelphia, Pa........scees-++-e000 S04 
Riter-Conley Mfg. Co., Pittsburgh, Pa.............. eos. 305 


Stacey Mfg. Co., Cincinnati, O......0. ...-ceccesecsseces B00 


STORAGE TANKS. 
Davis & Farnum Mfg- Co,, Waltham, Mass............. 39% 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... ccvcccccccs 2 
Stacey Mfg. Co., Cincinnati,O......ccsecesesscccees cccecs OOD 
PAINTS. 
American Standard Composition Co., New York City... 379 


PATENTS, TRADE-MARKS, COPYRIGHTS. 
Royal E. Burnham, Washington, D. C.... ..+. + 


STEAM TURBINES. 
De Laval Steam Turbine Co., Trenton, N. J.,...seeese00- 381 








in use. Write to 
STROH & OSIUS, Patentees, OF 


enone 





—— 


DETROIT 


MICHIGAN AMMONIA WORKS, - Detrolt, Mich. 


| Chollar’s System of Gas Purification, 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 

















EQUIPPED WITH 


BALL BEARING ROLLS 


Possess greater efficiency, consume less 
power, and the belts last much longer 
than when any other type of roll is em- 
ployed. 


Permit us to tell you why and to sub- 
mit plans and estimates. 





Four Roll Troughing Idler 
FOR WIDE BELTS. 


The positions of the rolls conform to a 
natural and uniform curve of the belt. 


























25 Per Cent. 


Saving In Fuel. 


25 Per Cent. 


Increased Boiler Capacity. 

















Our Expert Installation In Poughkeepsie works, where it is Send for 
Advice Free, saving this amount of fuel, and at the same time in- Catalog. 
Creasing the boiler efficiency as stated. 


| THE GREEN FUEL ECONOMIZER CO., matteawan, nN. y. 


| 











' 


STOVE WORKS 


“Largest Stove Plant in the World” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 
All about which is told in a fine and strictly 


“to-the-point”’ catalog, sent upon 
request to Gas Companies. 


DETROIT, MICH. 
CHICAGO, ILLS. 
* 














=~ 
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PARKER-RUSSELL MINING AND MFG. CO, 


oF ss T. 


OAK HILL GAS RETORT 


ST. LOUIS OFFICE: 417 Pine Street. 


movurs, 
PROPRIETORS OF THE 


AND 





MO., 


FIREBRICK WORKS. 


NEW YORK OFFICE: Aldrich Court, 45 Broadway. 


WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 


constructed entirely of American materials. 





We Build Benches Complete. Ready for Gas Making. 


RETORT HOUSES, 


Also, 


COAL, and CORE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished. 


CORRESPONDENCE SOLICITED. 
ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 


Gold Medals awarded by the Louisiana Purchase Exposition at S'. Louis, for fireclay gas retorts, gas retort benches, fire brick and setting tiles. 








MAIN AND SERVICE LAYING. 








Gas and water companies about to lay new mains or services will find it useful to 


communicate with us. 


Our gangs are experienced and our plant is completely equipped 
for street main and service laying in all branches. 


These are our specialties. We are ina 


position to quote prices which will attract the attention of the economical manager. 


Gas Company References. 


8 ” 302 Flushing. 


Correspondence Solicited. 





POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 





Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., 42 Ping Sr,, N.Y. Ciry. 





SULLIVAN BROS,., Flushing, N. Y, 





SciIiENTIEIC BOOKS. 





COAL TAR AND AMMONIA. By George Lunge. $15. 
ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
COX’S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1904. $5. 


GAS AND GAS WORKS. By Hughes and O'Connor. 
POOLE ON FUELS. By Herman Poole. $3. 
a POCKET-BOOK. By Henry O’Connor 


$2.40 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. 
GAs CSaeaars HANDYBOOK, by Wm. Richards. 20 
cen 


se ty eines ON HEAT. By Thomas Box. 2d 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 


moswees:: Practical Designing of Structural Lronwork. 
y H, Adams. $3.50. 


uenmati GAS ANALYSIS, $2.25. 


ee FOR STUDENTS IN GAS MANU- 
FACTURE. $1.50 


uggs coon FOR MECHANICAL AND . > me 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 





ies ye HANDBOOK ON GAS ENGINES, by G. | 
8 . 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D.A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5, 


GAS ENGINEER’S LABORATORY HANDBOOK. ByJno. 
Hornby. $2.60. 


FINANCES OF GAS AND ELECTRICITY MANUFAC- 
TURING ENTERPRISES. By Wm. D. Marks. $1. 


PRACTICAL PLUMBING. By P. J. Davies. Vol. I. $3, 
Vol. Il. $4.50. 


es SANITARY PLUMBING: By James J. Law- 
er. ee 





| A Coma ee BETWEEN THE ENGLISH AND 
FRENCH ETH 


ODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.60. 
ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with Special Application of 
Electric Lighting. By A. Palaz, Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, mania Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ars FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. 
ELECTRIC LIGHT FITTING. $2. 
PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applicati 
John T. Sprague. $6. - - pitt 


$3. 





The above will be forwarded upon receipt of price. 


If sent by mail or express, postage or express charges 


must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent C.0.D. 


All remittances should be made by check, draft, or post office money order. No 


A. Mi. CALLENDER & CO., 42 PINE ST., NEW YORK, 
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A 


§. R. DRESSER, 
BRADFORD, PA. U. S. A. 


Patentee and Manufacturer of 
Specialties for Gas and 
Water Lines, 


Pipe Couplings, Sleeves, 
Clamps, Crosses, 
Tees and Ells. 














Clamp ee STATE REQUIREMENTS AND SEND FOR 
I ee eae CATALOGUE. 




















ml cm 
Clamp, pe 4 ior Repairing Leaky 


a 
Long Sleeve, Style 2, for Mending Broken ; ‘ , ead or _ at Joints in 
Lines. V = V Cast Iron Pipe: 








HIARBISON- WALKER RREFRACTORIES COMPANY, 
Farmers Bank Building, Pittsburg, Pa. 








REPRESENTING 


HARBISON-WALKER CO. CLEARFIELD FIREBRICK CO. FREDERICKS MUNRO CO. 
PHILIPSBURG FIREBRICK CO. BASIC BRICK COMPANY, WALLACETON FIREBRICK CO. 
CLINTON COUNTY F. B. CO. 








MANUFACTURERS OF 


HIGH GRADE FIREBRICK 


For Gas Plant Gonstruction, 


Ghrome, Magnesia, and Silica Brick, 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore. 








We Carry in stock constantly at our various works a complete line of shapes 
in the following well-known brands: 
BENEZET, OLEARFIELD MUNRO “Ww. F. B.” 


WOODLAND WIGTON STEEL, EUREKA, CORNING. 
H. & W. SPECIAL, WALLACE, TYRONE, OLINTON. 


For use in every line of work in which refractory Material is required. 


Catalogues will be furnished upon application. - - - Correspondence and trial orders solicited. 
(In writing, kindly mention this Journal.) 








re. 


N. 


ted. 








————— ——— 
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able profitable 
Outdoor Lighting 


& during the summer months. Any gas company 
{ Sim = can get a good share of this business with the aid 
Yee of the 


I’ most cities there are possibilities for consider- 


Humphrey Outdoor Lamp. 





— To those who have not looked into the proposi- 
tion the pee amount of money paid over to the electric com- 
panies for this class of service will prove surprising. 


ii GENERAL GAS LIGHT 6O., 


SAN FRANCISCO : 530 Market St KALAMAZOO, MICH. 











The “Air-Light”’ | ; be | 
N GENUINE “AIR-LIGHTS,” 
a} AGENTS WANTED EVERYWHERE. . =| 


Increased in Value. Decreased in Price. € 


A High-Class Burner, a Rapid Seller, and a Money 





Maker for Agents, Dealers, Gas Companies, etc. NS : ms ws 4 { 
CENTRAL LIGHTING CO., {S2.2"rc, Ses 


Write or Call for Prices and Particulars. 











THE ATMERICAN STANDARD COFIPOSITION CO. 


MAN UFACTUR BS — 


HEAT PROOF AND DAMP PROOF PAINTS 


For Structural Iron and Steel, Gas Apparatus, Underground Piping, Boiler Fronts, Stacks, etc. 
Our Paints will not crack, peel or scale. Heat does not affect them. They are moisture proof. 


They are the Paints that Don’t Gome Off! 


We let you Try before you Buy. Send for samples and prices.” 


AMERICAN STANDARD COMPOSITION ere 
1707, Wall Street Exchange Building, New York. 








po tine nena a 
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PATENTS, “Copvetcrrs.’ 
ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 


833 Bond Building, Washington, D. C. 





Send for Pamphiet on Patents. 
1448-tf 





| Church’s Patent Trays. | 


Reversible ; Strongest ; Most Easily Repaired. 
Special Trays for Iron Sponge. 


\\ \ 
| Ws 


fy 





, pa 


1412-1416 Adams Street, Hoboken, N. J. 
We also Supply the Chapest and Strongest 


eReversible Bolted Trayse 


IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 














Bristol’s Reeording 


PRESSURE 
GAUGE. 


For continuous re- 
cords of 
Street 

Gas Pressure. 


Simple in con- 
struction. 
accurate in operation 
and low in price. 
Fully Guaranteed. Send for 

Circulars. 


THE BRISTOL CO., 


Waterbury, Conn. 









Telpherage | 
= ® Is the electrically operated, or trolley, system | 
of transporting materials of any nature or size. 





Where no other method is feasible, Telpherage overcomes 
the difficulty. It conveys over streets, yards, driveways, 
buildings—on straight lines or curves--on any degree of S 
incline. EES 


UNITED TELPHERAGE DEPARTMENT, 


The Dodge Coal Storage Co. 


sete im ? fee) PHILADELPHIA—Hunting NEW YORK—49 Dey St. 
Park Av.andP.&R.Ry. PITTSBURGH—150i-2 Park 
Telpher for handling coal and coke at works of CH:CAGO-—39th St.&Stew- Bldg. 











orcester Gas Light Co.,Worcester, Mass. Ca- et ale : 
pecity of hoist, 6,000 lbs. ‘Travelling speed, 8 _ tt Av. BOSTON—16t Federal St. 
eet 


per minute. PORTLAND, ORE.—309 McKay Bldg. Gold Medal], St. Louis Exposition. 








rHoHE BEST are THE CHEAPEST. 


HOMOGENEOUS CONSTRUCTION ~ PERFECT FINISH ~ LONGEST CONTINUOUS LIFE. 


WE HAVE RETORTS MAKING GAS TO-DAY THAT 
HAVE BEEN IN CONSTANT USE FOR 52 MONTHS. 


“i GRAND PRIZES ‘s: 
the Only Exposition 


BY A JURY COMPOSED OF THE MOST COMPETENT ENGINEERS OF FOUR CONTINENTS, FOR SUPERIOR 


RETORTS * GAO BENGHES - FIREBRICK. 


Designs and Estimates Cheerfully Furnished. 


LACLEDE FIREBRICK MANUFACTURING COMPANY, 


sT. LOUIS, MO. 








MNITING TLL LLL LRTI TLL TALL LL LALS oe 
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But all you save on the first cost wil be lost a hundred times over in the increased 
number of complaints and dissatisfied consumers. 


DON’T PUT GOOD GAS IN THE HOLDER AND SPOIL IT AT THE BURNER. 
BRAY BURNERS 
Have been used by the largest Gas Companies for over forty years, because 


THE PROGRESSIVE GAS MAN ONLY WANTS THE BEST. 


W. M. CRANE COMPANY, 


NEV YWTorRkz, 
Have you a Bray Blue Book? 


BRAY BURNERS, 
E 
= 








SOLE AGENTS FOR THE UNITED STATES. 


bbbsddddadd cad 














Ludlow Valve Mfg. Co., 


TROY. N.Y., U.S.A. 
Double and Single Gate Valves, %"’to 72”, 


Gas, Water, 








Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





























Send for Catalogue. 








The Dodge Gonveyor 


Handling Coal at the Boiler House of 
the Penna. R. R. Co., So. Aitoona, Pa. 


The Dodge Conveyor consists of non-overlapping gravity buckets pivoted 
between chains, and s:naller rigid buckets, secured to the chains beneath 
the gaps which separate the gravity bucket. 

The leakage at the loading point, as well as the spi!l when the gravity 
buckets separate #t the first upward turn in the Conveyor path, is caught 
by the rigid buckets, and each of these delivers its share of the leakage 
into the gravity bucket next following. 

The Dodge Conveyor is therefore cleanly in operation, simple, safe, prac- 
tical and durabie. 

On request we will send full particulars of the Dodge Conveyor, and dia- 
grams of installations where it is giving daily satisfaction. 


THE LINK-BELT ENGINEERING CO., 


Philadelphia. 
NEW YORE: PITTSBURGH: CHICAGO: 
49 Dey St. Park Bldg. The Link-Belt Machinery Co. 











Steam Turbine Dynamo, D C., 110 H. P. 


Steam Turbine Motors 
Steam Turbine Dynamos 
| Steam Turbine Blowers 
Steam Turbine Centrifugal Pumps 
_Electro-Motor Centrifugal Pumps 


SEND FOR CATALOGUE. 


| REPRESENTATIVES : 
| 
| 
| 





F'Olier Engineering Co., - New York City, Philadelphia, Pa. 
Chas. Garrison, - - - - Boston, Masa. 
The Turvine Engineering Co., - New York City, Chicago, Ml. 
ing Works Lo., - - - Denver, Col. 

- Jacksonville, Florida. 

. Pittsburg, Pa. 
Milwaukee, Wis. 
Dallas, Texas. 





Geo. P. Dravo, 

Chester B Davia, - 
Joshua Hendy Machine Works, San Francisco, Cal. 
Kilbourne & Clark Co., Seattle, Wash. 


DE LAVAL STEAM TURBINE COMPANY 
Works and Sales Offices, TRENTON, N J. 


sé 9» Plumbago Laid Manila Rope for 

STEVEDORE. hoisting purposes, is the only 
rope that is not affected by exposure to the 
weather. Eight sizes kept in stock for immediate ship- 


ment. Sold only by 





C. W. Hunt Company, 


BODINE STREET, WEST NEW BRIGHTON, N. Y. 
Samples and Prices on Appienion. 


THE ECONOMICAL 
GAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water Ga 
Perc es ss ts Es: 
PLANS, 

SPECIFICATIONS 


AND ESTIMATES 
PREPARED. 


AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


























EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO. 


This Company has purchased the patents and goodwill in the business hitherto carried on and owned by 
A, M. Sutherland. \t is now ready to contract for the erection and installation of 


ENTIRE GAS WOoREBHS, 


or any separate portion of the same, such as Gasholders, Coal Gas Benches, Lowe-Sutherland double- 
superheater Water Gas Sets, Scrubbers, Condensers, Exhausters, Purifying Boxes, Street Governors, Street 


Mains and Main Laying. 


The high character of the work done by A. M. Sutherland during the past 15 years will be strictly adhered 
to and all work is warranted. . oe = as % 
Mr. Sutherland remains with the Company for two years President and Director, and will give personal 


attention to contracts. 


EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO., 49 Wall St, New York. 
































Sa © 


= 








a 


es 
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EROION WAOHERS. 


A design embodying par- 
ticularly desirable features. 


LLOYD CONSTRUCTION COMPANY, 


BARTLETT, HAYWARD & €O., Baltimore, Md. DETROIT, MICH. 





s . . 4 ; z ; 5. ; ‘ a - 4 
TT TREE ERR AEE ARR oo. De cee Re RR 








MUELLER GAS COCKS. 


SPECIAL CRADE SERVICE COCK. 















A gas cock of one make may have just as much and just as 
good metal in it as one of another make and yet give way 
under a much less strain bécause the metal was not as well 
apportioned to all points according to strength requirements. 





Mueller Gas Cocks are made extra heavy, of the best red 
brass so placed by design that the parts having to bear the 
greatest strain are amply reinforced to resist it. 







Mueller Gas Cocks are made in straight. oval and round way patterns. Straight way cocks are 
made in standard, extra and special grades, the oval way cocks in the extra grade only, and the 
round Md cocks in the standard and extra grades. The cock illustrated is the special grade straight 
way cock. 



















Each cock is carefully inspected and 


assembled. is given a 75-pound hydraulic 
pressure test, bears the Mueller trade 


mark, and is unconditionally guaranteed. 





We also make tapping machines and 


meter connections for gas works’ use. 
Catalogues upon application, 











HICH PRESSURE CAS COODS. 


We make high pe gas tapping machines for drilling holes of all sizes, from % to 4 inch under the highest pressure; all sizes of separate service 


clamps and tees, and combined clamps and tees for high pressure work; high pressure gas cocks of special design with solid plugs in which holes are drilled of 
any size desired. 

















Works and General Offices 


Eastern Division 
DECATUR, ILL., U. S. A. a i U ELLER vi FG CO NEW YORK, N. Y., U.S.A. 
West Cerro Gordo St. 2 & ® 254-258 Canal St. (Cor. Elm) 
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ROOTS’ GAS EXHAUSTERS. 


Sizes for any re- 














quired capacity. 





| 


<= Self-oiling, ad- 

justable bronze 
ae bearings. -« -« 
Most perfect and 
sensitive Gov- 
eErnor. eC ee 


Write for Cata- 
logue. eC 


PE PREM. ROOTS 
oy COMPANY 


HOME OFFICE: 
Connersville, Ind. 


" NEW YORK OFFICE: 
120-122 Liberty St. 


CHICAGO OFFICE: 
1547 Marquette Bldg. 


GormnD MEDAL AT ST. LOUIS. 1904. 








ARTHUR E. BOARDMAN. GE. 


For several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


4 For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New work. 


TELEPHONE, 5534 BROAD. 


FRANK D. MOSES, 


Telephone, 204-A - RE NT O N, N. dis Telephone, 204-A 


bonstfucting Engineer and Contractor 


Kstimates Furnished on any kind of Work in Connection with Gas or Water Plants 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a CORRESPONDENCE SOLICITED... 
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GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., orn Bidg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 





CAST IRON GAS@WATER PIPE 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Compact. 
Size of Combination Drilis 
and Taps % to 4-Inch. 


Machines Sent to any Gas 
Company for Thirty 
ys’ Trial. 








Se eee - 











eeenehieenl 


Send for Circulers. 


G0. Light 


DAYTON, 0. 














MUELLER 
DRY PIPE TAPPING MACHINE. 


Mueller Dry Pipe 
Tapping Machines, 
including the Muel- 

ler ** Regular.” 

* Our Special” and 

“Our Special No. 
2,” comprise a line 
unequal for their 
class of work. They 
are made strong. 
are easily attac’ _ 
- the _ and are. 

easy to operate un- 
der all conditions 
of use. All dry 

pipe machines 
make taps from 3 
to3-inch in any size 
of pipe. Uncon- 
ditionally guaran- 


C—1008. teed Catalogues 
upon appiication. 


H. MUELLER MFC. CO., 


Decatur, Ill, U. 8 A. New York, N. Y., U.S.A. 
THOMAS 1. W. MINER, 
821-823 Eagle Av.,N.Y. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 
238 Tava Street, Brooklyn, N. ¥- 



















Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 








"THE MINER"| 








WARREN FOUNDRY AND MAGHINE CO. 


Established 1836. Werks at Phillipsburgh, N. J» 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


From THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 





a 





aoeeeinneel 


CHARLES MILLAR & SON CO., Selling Agents, Utica, N.Y. 








#4 UTICA PIPE FOUNDRYCO. Jee 


cow 


ST IRON PIPE and SPECIALS FOR WATER AND CAS. 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER > COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas Wf during altera- 
main can be tions and re- 


shut off in 30 Oars. $ § 3: 
seconds. : : : sea _oane ON 


c= 
eae 








































HOT WATER 


FOR BATHROOM AND KITCHEN 
is most easily, quickly and economically supplied by a 
Humphrey Crescent 
Instantaneous Water Heater. 


Prices range from $20 to $45. 
Every Heater GUARANTEED. 


entirely separate 
from The water. 
Entire water sur- 
faces are tinned. 


Price, $35.00. 


Set a heater for every gas con- 
sumer. You will please 
them and increase 
Sale of gas at the 
same time. 


Send to-day for catalogue and discounts to 


HUMPHREY CO., 
Kalamazoo, Mich., 


The only manufacturers in the World of a COM- 
PLETE LINE OF INSTANTANEOUS 
WATER HEATERS. 














GEORGE R.ROWLAND,| J. —#'. W. JOST, 


Draughtsman and Constructing Engineer. CHEMICAL ENGINEER 


Drawings, Specifications and Estimates furnished for the con- ; 
GAS MANUFACTURE, 


struction of new works or alteration of old works. Spec- | 
Office, No. 245 Broadway, N. Y, City. | P. 0. BOX 2043, PHILADELPHIA, PA. 


ial attention given to Patent Office drawings. 
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AMERICAN METER CO. 


NEW YORK, srt. Louis, PHILADELPHIA, san Francisco, CHICACO, 
Photometrical and Experimental Apparatus, 

















PUBLIC LIGHTING 
TABLE. 





PUBLIC LIGHTING 
TABLE. 















































SEPTEMBER, | 905. SEPTEMBER, | 905. 

Z Table No. 1. “ Table No, 2. 

rE FOLLOWING THE 3 NEW YORK CITY. 

4 — = ALL Nicut LigHtine. 

: Psy 3 2 a _ — 

Ao} s| Light. /Extinguish. & |! tight. |extinguish. 

Pe ll. ALM. 

Fri. | 1) 7.10 pm 4.20 AM Fri. | 1! 6.30 4.20 
Sat. 2 | 7.10 4.20 Sat. 9 6.30 4.20 
Sun. | 3) 7.00 | 4.30 Sun. | 3) 6.15 | 4.30 
Mon.| 4) 9.00 | 4.30 Mon.| 4) 6.15 | 4.30 

ed. | 6 /10.40 30 Wed.| 6) 6.15 | 4.30 
Tha. | 7/1130 | 4.30 Thu. | 7) 6.15 | 4.30 
Fri, | 8/12.30 am} 4.30 Fri. | 8} 6.15 | 4.30 
Sat. 9} 1.20 4.30 Sat. 9 6.15 4.30 
Sun |10) 2.20 4.40 Sun. |10) 6.05 | 4.40 
Mon. |!1 = re 4 Mon.j|11) 6.05 | 4.40 
Tue. |12|NoL. [No L. Tue. |12) 6.05 | 4.40 
Wed. |13 a 4 = % Wed. |13 6.05 | 4.40 
Thu. 14 10 4s iT 10 ‘a Thu. 14 6.05 | 4.40 
Fri. |15)| 6.40 pm) 8.20 pm Fri. |15! 6.05 4.40 
Sat, (16) 6.40 | 8.50 Sat. |16) 6.05 | 4.40 
Sun, |17| 6.30 | 9.20 - ig : 


Sun. |17) 5.55 | 4.50 
Mon. |18 
Tue. |19} 


Mon. |18} 6.30 | 9.50 — 
: 5.55 
Wed. |20; 5.55 | 4.50 
5.55 
5.55 


Tue. |19| 6.30 10.30 
Wed. j20| 6.30 )11.10 
Thu, {21} 6.30 1q12.00 


Thu. |21 
Fri. |22) 6.30 12.50 Am 


Fri. |22 


Sat. (23) 6.30 | 1.50 rd me Mee yr 
Sun. (24) 6.20 | 2.50 oe lal 540 eae 
gg “4 Op ll er Mon. |25| 5.40 | 5.00 
Tue. |26) 6.20 | 4.50 Tee lee} 540 a0 
Wed. |27) 6.20 | 4,50 


Wed. |27| 5.40 5.00 
Thu. |28| 5.40 5.00 
Fri. {29| 5.40 5.00 
Sat. 1301 5.40 5.00 


Thu. /28 6.20NM. 4.50 
Fri. (29! 6.20 | 4.50 
Sat. (30! 6.20 4.50 























TOTAL HOURS 


TOTAL HOURS 
DURING 1905. DURING 1905, 








By Table No. 1, By Table No. 2. 

















Hrs.Min. Hrs.Min. 
January ... . 240.50 -— =z January. ...423.20 
February . ..192.20 f 7 February . ..355.25 
March..... 207.00 March... ..355.35 
April.... ...175.10 Apeil. ..i..; 295.50 
| ae 161.00 : | : te Pe 264.50 
June...... 139.50 >} = nes —— es ‘eg June...... 234.25 
1 Cee 149.00 ff are } } July.......243.45 
August ....161.50 iw. an | Ei August ....280.25 
September ..173.00 | & pk ; 1E Be September. .321.15 
October... .205.00 —s = —- — = _ ai October . . ..374.30 
November. . 211.00 mm oe ~ —_- November ..401.40 
December. . 229.00 ae Bien oe ° December. .433.45 
Total, yr. .2245.00 Closed Photometer For hight Room. 





Total, yr. 3987.45 











CIRCULARS SENT ON REQUEST. 
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NEW YORK, 97 Liberty Street. 
BOSTON. 814 Beacon Bullding. 


Sept. 4, 1905 











PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Buliding. 


CHICAGO, Foot of Orleans Street. 
SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


@eee OF AMERICA eeece 


Welsbach System 
of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


Controls 
and Operates the 





POINTS OF MERIT: 


Economical, 
It is ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities. 











Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 


~The Welshach No. 6 Harp Fixture. 


AN IDEAL LIGHT FOR DINING OR LIVING ROOMS. 

















BINED WITH ORNAMENTAL BEAUTY--THE 
NEWEST OUTPUT FROM THE WELSBACH 
FACTORIES. 


i 3 THE HIGHEST MECHANICAL INGENUITY COM- 


Equipped with new model No. 66 high candle power 
Welsbach Burner. 


Side Pilot By-pass Tube covered with refractory 
sleeve to prevent bending. 


Fourteen-inch Opal Dome Shade. 

Polished Brass Embossed Crown 2: inches high. 
Length of Fixture, 30 inches. 

Width of Harp, 4} inches. 

Finished in Polished Brass. 

Packed One Dozen to the Case. 

List Price, per Dozen, $45 00. 





We recommend equip- 
ping the No. 6 Harp Fix- 
ture with No. 4197 Inten- 
sive Brand [lantle, and the 


No. 306 F, Q. Mi. Clear 
Glass Air-Hole Cylinder. 














Although the 14-inch 
Opal Dome Shade is stand- 
ard equipment, we are 
prepared to furnish Dome 
Shades in green, pink or 
yellow (opal lined), and will 
be glad to quote prices. 


WELSBACH 
C()., 


Salesrooms in all the princi- 
pal cities of the United 
States. 


Factories: 


GLOUCESTER, N. JJ. 
CHICAGO, ILL. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Period Ending July Ist, 1905, has been Awarded 
Contracts for 32 Sets of 


Standard (jouble-Superheater owe Water fas Apparatus. 


PARTIAL LIST OF PLACES: 








Catasauqua, Pa. Hempstead, N. Y. (2d contract). Amsterdam, N. Y. 
Plattsmouth, Neb. Lansdale, Pa. Houston, Tex. (2d contract). 
Detroit, Mich. (2d contract). New Britain, Conn. Hamilton, O. (2d contract). 
Springfield, Ills. Ludington, Mich. Indianapolis, Ind. (2d contract). 
Oneonta, N. Y. (2d contract). New York, Mutual Co. (2d contract). Hazleton, Pa. 
Pottsville, Pa. (2d contract). St. Louis, Mo. (4th contract). Mahanoy City, Pa. 
Evansville, Ind. (2d contract). Sioux City, Ia. (3d contract). Nanticoke, Pa. 

7oee. sere we ounr (57,1065, ..... 585 


TOTAL DAILY CAPACITY TO JULY IST, 1905, . 455,980,000 CU. FT. 








The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890. 


Cuas. E. Grecory,Prest. Davin R. Daty, V.-Prest. & Treas, 
H. D. ABERNETHY, 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


=e —— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


26a 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a —__- 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 
CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 


























INGS. SPECIALTIES. 


NATIONAL PYROGRANIT COMPANY, 


MANUFACTURERS OF 


Fire Brick, Tiles, 
Special Shapes, etc, 





NEW YORK OFFICE: 
17 Battery Place, New York. 








WORKS: 
South River, N. J. 


} 


FIELD’S ANALYSIS FOR THE YEAR 1/904. | 





An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 36th year 


of publication. Compiled and arranged by JOHN W. 


FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. | 


ALBERT J. WEBER, President snd General Manager. 





Established 1846. 


Adumtbicher Sous. 





Manhattan Fire Brick and Enameled 
Fire Clay Retort Works. 


Works at Weber, on the Raritan River. Middlesex 
County, New Jersey. 


GENERAL OFFICES: 
Park Row Building, New York City. 


Modern Coal Gas Benches, 


| With either Horizontal or Inclined 


Letorts, Half-Depth and Full- 
Depth Recuperative 
Furnaces. 

ADAM WEBER PATENTS. 


STANDARD BENCH IRONWORK. 


Linings for Water Gas Apparatus, 
High Grade Fire Brick of All Shapes 
and Sizes, Ground Fire Clay, Ground 
Fire Brick in Bulk or in Barrels. 








ISAAC C. BAXTER, President. 


wor tiny, JAMES GARDNER, JR., CO., 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Glay Goods for Gas Works. 





PETER YOUNG, Secretary and Treas. 


Address ail communications to 
JAMES GARDNER, JR., CO., Room 202 Lewis Bidg. 
PITTSBURGH, PA. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


R EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


ment of great value for pat retorts, putting on 
mouthpieces, making up all bench-work joints, lining blast 
furnaces and cupolas. 8 cement is mixed ready for use. 
®.conomic and thorough in its work. Fully warranted tostick 

pipet tiny INDIANA. 

n Cas! to un t5 cen ° 
In Kegs, 100 to 200 Po ~~ “ 6 om - — 
In Kegs less than 100 * =F 


C. L. GEROULD, BLOOMINGTON, IND. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. . 








The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. 





Comprising Tables, Notes and Memoranda relating to the 
Maaufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 





PRICE, $3.50. 








For Sale by 


A. M, CALLENDER & CO., 42 Pine Street, New York City. 





Caso. J. Surra, Prest. J. A. TaYLor, Sec. 
A. Lams.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY Af 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 














JOHN #ELL, 
President and General Manager. 


MISSOURI FIRE BRICK CO, 


——— MANUFACTURERS OF ———— 


ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents a for the Mitchell Patent Benches, Constructed with Half or Full 


Depth Furnaces, to Burn either 


oal or Coke, and Arranged for Front or Rear Clinkering. The 
| aang is the Original Coal Firing Bench, 4 ° 


¢ also Erect Plain Benches with One to Six 


"YOUR CORRESPONDENCE 1S RESPECTFULLY SOLICITED. 


Continental Bank, 


City Office: 
411 Olive Street, ‘we LOUIS, 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating:in New York, Newark, 
N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada. 

Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich. 

These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 

Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 
pp Cr. A. BRON DEAR, _...m 


Contracting EBngegineer and Builder, 
229 BROADWAY, NEW YWTWorRnkz:&. 


CONNELLY IRON SPONGE AND GOVERNOR 6O., 


Design, Construction and Extension of 


my COAL OR WATER GAS PLANTS, 


Automatic, Balance, High Pressure and Service Governors, 


Roots Improved Gas Exhausters, 


Iron Sponge, Purifying Material for Gas Purification Jones Jet Photometers 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM, 


Reinforced Concrete Construction for all Purposes, 


Wide Experience in High Pressure Installation and Extension, 
GAS SPECIALTIES. 


























395 Broadway, 295 West 22d Street, 
NEW YORK. CHICACO, ILLS. 
ARTHUR R. CRUSE, President. PRANK FLAVELL, Secretary. AARON BE. KEMPER, Treasurer, 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - - WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders., 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. —___ 











PRACTICAL PHOTOMETRY, | The Gas Engineer’s 
= By JOHN HORNBY, F.L.C. 











PRICE, $3. FOR SALE BY : 
Price, $2.50. 


A. M. CALLENDER & 00., 42 Pine St., N. ¥. City. 





A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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JAMES D..PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce ene, New York City. 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS useiaal NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE COAL MINING COMPANY'S 


Qcean Westmoreland Gas Coal. 


Offices: ) STRIGTLY High Grade. .... 
| Washington Building, New York. Carefully Prepared. 


Sill Phil hi For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. . 























. £, G. M. AZOY, General Agent, 1 Broadway, New York. 





wt ane- amuse BINDER for the JOURNAL. 


TO DEMONSTRATE | THE SUPERIORITY 
IEFE REY PULVERIYSZAEHRS 


By 


FREE CRUSHING 
TESTS. 








A Few Strong 
FEATURES: 


Accessibility of 
Working Parts. 


Substantial 
Pillow Blocks. 


Material Partly 
Crushed in 
Suspension. 


a ay) A 
Changes of Parts. 





Price, $1.00. 








Catalogue No. 30 | . 

mean gy A.M. CALLENDER & CO., 42 Pine Street, N.Y. 
free with others 
on 

















ELEVATING- SELF- INSTRUCTION 


CONVEYING, 
Showing Outer ond aa power: For Students in Gas Manufacture, 
_ q THEE JEFFREY MEG. CO., COLUMBUS, OHIO, U. S. A. dig lie ie 


iow Vert, Pittsburg, Chicago, Denver, Charleston, W. Va. SEE ae, “Sur mae ty 


A. MM. Callender c& Co., 








42 Pine Street, New York City. 


| FRED. BREDEL, President. WM, 0. VILTER, Vice-President. 0. W. GREENSLADE, Secretary and Treasurer, 


FRED. BREDEL COMPANY, 


ENGIN BERS AND BUIZTDYOADAHRS OF GAS PLANTS. ‘ 
2 a Inclined Benches, own .cyetem., Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 
Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 

BSpecial High Grade Material for MRecuperative Furnaces. 


{ f Licensees fcr ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors, OFFICE, 405 KEENE ST., MILWAUKEE, WIS. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Oo., 
Colum bus, Ind. 
Correspondence Solicited. 


















CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED. 


Artificial and Natural Gas 
Mains Furnished and Laid 
GAS PROPERTIES PURCHASED. 


OFFICE ; WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH 





Rooms 201 & 202. 


Geo, Shepard Page’s Sons 
GAS MAGHINERY. 


Correspondence Solicited. 


180 Fulton Street, New York City. 

















DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


PARK ROW BUILDING, N. Y. 


BAXTER & YOUNG, 





| 


Epmunp H. McCu.Ltovesr, H.C. Apass Caas. F. GopsHALL, Beiry WHARTON, 
President. Vice-President. Treas er. S cretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
| and Ohio Railroads, in Westmoreland County, Pa, 





POoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this ar its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas: 
giving qualities, and in freedom from sulphur and other impurities, 


Principal Office, 224 South 3d St., Phila., Pa, 


SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 
Petroleum and All Its Products. 


Pittsburg, Pa., and Philadelphia, Pa. 


seoeeemenel 


THE SUN OIL CO. 


‘Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 


Toledo, O., and Pittshnursgs, Pa. 
































REYNOLDS HIGH PRESSURE GAS GOVERNORS, — 


Our Governors Reduce 30 or 40 Pounds Pressure to 2 Inches Water Pressure. 


WE MAKE ALL SIZES OF 


DOUBLE DISTRICT GOVERNORS, INDIVIDUAL HOUSE SERVICE AND LOW PRESSURE GOVERNORS: 


Write for Catalogue and State what you Need. 


TONHNSON- REYNOLDS CO., 


ANDERSON, IND., U. S. A. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited, 





GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes, 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


1» PERFEGT sw wen 


obviates most of the troubles of the gas office. No complaints about overcharge 
or fast meters. No bad bills. The consumer gets just what he pays for. As to 
the perfect meter, the Reeves attachment solves the problem. If you are not yet 
using them, permit us to send you the evidence. Will refer you to large gas com- 
panies using thousands of our attachments and who in over 3 years have not re- 
turned | for any fault. Sample attachment at our expense. 


REEVES MFG. CO., New Haven, Conn. € 


























KERR MURRAY MANUFACTURING GOMPARY, = | 

APPARATUS FOR COAL-GAS PLANTS, | 
SINGLE AND DOUBLE-LIFT GASHOLDERS 

AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS. | a 
AMMONIA WASHERS. 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street Specials and Valves. 
A DDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {"°"7.3"""" 


| 


| Fo 


FR 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORE, MD. 








flesigners 
and 

Builders 
eS 

jas Works. 


| 
| 
| 


‘ PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
| of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
= improved and is provided with patented Wooden Segmental Grids, instead of 

Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 


Sole 
-essees the 
— Wilkinson 
} Water fas 
me Process. 

















Siamowm - oo 
| on. Fe. PaLmMeR, [FIUMPHREYS & GLasaow. 


| Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. 


U S. MANUFACTURERS OF BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
31 Nassau Street, London 8.W., 
GAS APPARATUS. New Yorks Engiand. 


Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 


CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. ' 
FREDERICK W. FLOYD, Bngincer. PROPERTIES PURCHASED. 

















a = 


hh 4 
_ as = 


i may 
= = 
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R. D. WOOD & CO., 


400 CHESTNUT +... PHILADELPHIA. 








MANUFACTURERS OF BUILDERS OF 

















Cast Iron Pipe.| Gasholders. 
HEAVY LOAM CASTINGS, + & Single or Multiple Lifts, with or without Metal Tanks. 
Dunham Specials, PURIFIERS, CONDENSERS, 
Hydraulic Work SCRUBBERS, BENCH WORK. 
a » 3 . 
LAMP POSTS, VALVES, ETC., 7 ‘Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. ! Holder Cups. 
J. S. DE HART, JR., President. R. K..WEHNER, Treasurer. A. F. WEHNER, Secretary. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD: 


129,556,000 Cubic Feet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD: 


40,100,000 Cubic Feet Daily Capacity. 
OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 


Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These.valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 

The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 














an index, showing whcther the valve is closed of open. and the 
amount of — sory are made of the following dimensions: 











—_—_—__ + - ——_—_ -- 











Size. 8 Inches .|10To ches slilees ches al 














16 Inches 2010 a0 Iuches,| 4In ches | 901m ches 33 Inches. 
Diameter of flanges..... 18 inches aioe fit ina ches | 246 inv shes |@7 in aches. |B inches.|3°4% inches |44 “in ches. 
Face to face of flange.. .| 12inehes. | 2 inches. {18 in ches sia ‘inches ‘Tip ches 0 inches 21 ine chen 094 i nches. 








For price and other information, apply to 


THE CONTINENTAL IRON WORKS, 
NEW .YORK (BOROUGH OF BROOKLYN). 


P. 0. STATION G. 


Directory of American Gas Companies, 1905, Zrzsszewece 
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THE STACEY MANUFACTURING COMPANY. 


MANUFACTURERS AND BUILDERS OF 


[ GASHOLDERS AND STEEL TANKS | 


OF ANY SIZE AND DESCRIPTION, 
AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT 
Also Oil Storage Tanks, Steel Roofs, Stand Pipes, Etc. 


We also manufacture Lamp Posts, Gas Valves, all size and shape Castings, Etc. 


Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 
Plans, Specifications and Estimates Cheerfully Furnished on Request. 

















GENERAL OF FICES AND WROUGHT IRON WoOoRES: 


Elmwood Piace, Onio. "Phone, “Park 884.” 


FOUNDRY AND CasT IRON WORKS: 
No. 239 Mill Street, CINCINNATI, OHIO. *Phone, ‘‘ West 690.” 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


CRUDE OIL WATER GAS. 


Apparatus for the manufacture of Lowe Crude Oil Water 
Gas is built solely by the undersigned, who have installed these 
Gas Making Plants for more than 50 Pacific Coast, Arizona, 
Nevada and Texas towns and cities. 

If interested in Crude Oil Water Gas, we will be pleased to 
answer your inquiries. 


CALIFORNIA LIGHT AND FUEL COMPANY, 


576 PARROT BUILDING, - - - SAN FRANCISCO, CALIFORNIA. 


























Newhigging’s Handbook for Gas Engineers and Managers, «x. osiesce:& c:.12 tine st... cy 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


aw BUILDERS OF __am 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel TantEs. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N.Y., 
































MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 


The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 cu. ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan !ron Works 





from the Union Gas Light Company, of East New York. 








FREDERIC EGNER, ELECTRIC GAS LIGHTING. 
cSas Ein gineeD, | How to install electric gas igniting apparatus, including the jump spark and multiple 


NORFOLK, VA., systems for use in houses, churches, theaters, halls, schools, stores or any large building. 


May be consulted with reference to estimates of cost for| Also, the cure and selection of suitable batteries, wiring and repairs. 
new, or appraising actual value of existing works; 








ef utility of proposed or paten recesses; By HX. Ss. NORRIE. 
: relative earning ona wyt =~ Price, 50 Cente. Orders may be sent to 
4 za > 


management. A. M. CALLENDER & CO., - - - 42 PINE STREET, NEW YORK CITY. 
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Bastablished i18ss4. 


D. McDONALD & CO.. 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 
chased by the coin. 














WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


S56I West ca eo Street, | 51, 53 & 55 Lancaster Street, Jefferson and Morroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 








“The Standard of Meter Efficiency.” 


GAS METERS 


MADE BY 


Larger Capacity Greater Durability 








PITTSBURG METER COMPANY 


BREYVYSTONE WATER METERS 


WET AND DRY GAS /IETERS, PROPORTIONAL METERS AND METER PROVERS. 
Main Office and Works: EAST PITTSBURC, PA. 
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re We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 
We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAYMENT ATTACHMEN T. 
Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, i°"sceron mass.” 


an 

















' MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 








CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHOIAL ATTENTION GIVEN TO ALL REPAIR WORE. 
\ © 


| “Fave you Seen our Complaint Meter?” 




















WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Straight-reading only. Good job. Good time. Good 


peone, MNES. VEVSTONE METER G0., Royersford, Pa 











NEW YORK IMPROVED METER CO., 


306 to 310 East 47th St., New York, 


MANUFACTURERS OF 


INCREASED CAPACITY GAS METERS. 
PATENTEES AND OWNERS OF THE q 
NEW YORK PREPAYMENT ATTACHMENT. 


SIMPLE, DURABLE, RELIABLE. 
SPECIALTY METERS REPAIRED AND CONVERTED INTO PREPAYMENTS. 


6-LIGHT PREPAYMENT METERS CORRESPONDENCE SOLICITED. 
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AMERICAN METER CO., 


NEW YORK, st. tours, PHILADELPHIA, sawn Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, ~ 


Hstablished 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


aa——_M ETERS REPAIRED... 


PREPAYMENT GAS METERS, 


O.r Own Patents. Siroag. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT ERIE, PA. 











THEODORE D. BUHL, President CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COMPANY, 


DETROIT, MICH. 
MAKERS OF. 


GAS METERS. 


UR poihj arent salilecs the Latest and Most 
Improved Machinery. We make our own Tin 








Plate. We claim for ‘**BUHL’’ METERS, Increased 
Durability, with probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. Comparisons in- 
vited. Meters of other Makers promptly Repaired. 








MAIL ORDERS SOLICITED. 
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THE WESTERN Gas. 
CONSTRUCTION Co. 


FORT WAYNE, IND. 















































If you need prompt delivery of 
Gas Works Apparatus 
and Gasholders, 
Write us. 
We are prepared to DELIVER, 
and thus your outlay 
will benefit you 
this year. 











THE WESTERN G8 | 
GONSTRUGTION COMPANY, 


Fort Wayne, Indiana. |: 





